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WHEN 120 VOLTS DC. WILL NOT DO e TWO 
NOTABLE RE-DESIGNS e¢ LAMPS FOR EVERY 
PRODUCT NEED ¢ IN SELECTING APPLIANCE 
CORDS e BASIC FACTS ABOUT MIDGET MOTORS 


THE GAGEZPUBLISHING COMPANY, Publishers to Industry Since 1892 
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Plain Kessenic 


watches the quality of 
Beldenamel insulation 


For over 16 years, Peter 
Kosewick has operated 
Beldenamel insulating 
machines. Under his crit 
ical supervision the thick 
ness of insulation is varied 
with the size of wire pass 
ing through the machines. 
Like his other long-service 
associates, Peter Kosewick 
keeps the Trouble Trio out 
of Belden Magnet Wires. 
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Are you bothered by the Trouble Trio? 
Do you want to get rid of Springy Wire, 
Defective Insulation, and Poor Spooling? 
Are your coil winding costs too high, 
due to delayed production schedules, high 
rejections, and frequent replacements of 
defective material? 

Most of these difficulties can be traced 
to the Trouble Trio, those three trouble- 
makers who sneak into your plant with 
every shipment of inferior magnet wire. 

The quick and easy way to get rid of all 


these magnet wire troubles is to standardize 
on magnet wire produced under scientif- 
ically controlled conditions. 

In the Belden wire mill, for example, 
every step from drawing the copper to 
insulating the finished wire is under pre- 
cision control. And, to assure maximum 
uniformity, key operations are supervised 
by operators with long service records. 
Such a combination assures a standard of 
output that has made Belden Magnet Wires 
famous for their high quality. 


Belden Manufacturing Company e 4633 W. Van Buren St., Chicago, Illinois 








Helden Magnet Wires 


BELDENAMEL © COTENAMEL ¢ SILKENAMEL ¢ TEXTILE COVERED MAGNET WIRE 
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Bearings, like shoes, may look alike, but their endurance 























; ‘ ; ‘ Ask New Departure to 
life begins under the surface. New Departure ball bearings enctck: its ideas wilh ‘yous needs 


: . ° “Ideas by New Departure Engi- 
are scientifically forged to assure the strongest possible ale a an ; 

: neers” is the subject of an absorbing 
book which you should have. Please 


ask for Booklet I-14, or ask a New 


Departure engineer to call. 


metallurgical formation and structure —all the way through. 
The most successful ball bearings for your machines are 
New Departure, Division General 


not always recognizable by external characteristics. To be sure : 
° Motors Corporation, Bristol, Conn., 


of satisfactory service, specify New Departure, the Forged or Detroit, Chicago, San Francisco. 


Steel bearing. 


Nothing Rois Like a ball @ 


NEW DEPARTURE < 


ye 
> WORLDS NO.1 BALL BEARING ata 1 | 
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BUT DON’T FORGET 
THESE OTHER 
GOOD REASONS 

















Rockbestos wires speed up sales 
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Wee ROCKBESTOS 


to Withstand Heat 


Once upon a time two electrical equipment peddlers working Borneo 
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bumped into a cannibal chief who said, “I’m going to eat one of you guys, 
so make up your minds.” One said, “Spare me and you can have all my 
merchandise.” ‘“‘Mine, too,” said the other. “‘Let’s see it work,” said the 


chief. One line worked like a charm, but the other sputtered and stalled 





and its sponsor was thrown into a kettle of hot water . . . even as 
you will be if your customers are dissatisfied with the performance of because Rockbestos wire has greater 
your product! 

Keep out of hot water by matching smart appearance with top-notch 
performance. Rockbestos, the wire with permanent insulation, provides carrying capacity... Finally it is 
real protection against the damage that heat and flame can inflict on ordi- 
nary wire. Rockbestos doesn’t crack, dry out or grow brittle with age and 
it is highly resistant to the deteriorating effects of oil, grease and corrosive 
fumes. 


We make many standard constructions of heating-resisting wires, 


cables and cords, but if you need something special we’re equipped to 

make it for you. If premature wire failure has been bothering you write us 

and we'll let you know what we can do. Samples on request. 
Rockbestos Products Corporation, 734 Nicoll St., New Haven, Conn. 





Also refer to Electrical World Buyer's Reference Number of 1938. 











ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20, 1934, Vol. 29. No. 6. 
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ee on the fact that electrical conductivity 
of Aluminum varies according to the alloy, 
motor manufacturers obtain different starting char- 
acteristics in squirrel-cage motors with apparently 
identical rotors. The production of these rotors 
by the die-casting method is pictured here. Molds 
and casting procedure remain the same: simply the 
Alcoa Aluminum Alloys are changed. 

You can make the alloys of Aleoa Alumi- 
num work for you. Available in every com- 
mercial form, they provide a wide range of 
possibilities, and can be fabricated by stand- 
ard metal-working methods. 
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Hydraulic extrusions offer unique design advan- 
tages. Alclad* products have extremely high resist- 
ance to corrosion. Alumilite* finished products provide 
colors and good resistance to abrasion. Pressings open 
up new economies in fabrication. Aleoa screw machine 
stock permits a substantial increase in cutting speeds. 
And Aluminum has many other desirable properties. 

For data on all the properties and com- 
mercial forms of Aluminum, write for the 
booklet, ““Aleoa Aluminum and Its Alloys.” 
There is a best alloy for each purpose. 
ALUMINUM ComMPANY OF AMERICA, 2179 Gulf 
Building, Pittsburgh, Pennsylvania. 


*Patented 





TIONAL (ZsL¢ /Sushes 


@ Application of the correct brush grades to your machines largely 
determines the satisfaction you realize from their performance. 

@ There is no “universal” brush but National Carbon Company, Inc., 
with its excellent assortment of brush materials, has the grade for 
any type of machine or any class of service. Furthermore, National 
Carbon engineers are prepared to analyze with precision the numer- 
ous factors involved in every brush application. Extensive research 
facilities are constantly supplying new knowledge to supplement the 


technique of application acquired by wide experience. 


SPECIFY 
“NATIONAL” CARBON BRUSHES 


Known for their superior quality 
Backed by unexcelled engineering service 


“SA” Series Grades lend ao 3 ener 
PP a ate el 


etd ee 


inte Sah 
ere ul polishing and commu- 


RST Mc) 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide UCC Vie MOE Tall Mm Ole ele lated 
Carbon Sales Division: Cleveland, Ohio 


General Offices: 30 East 42nd Street, New York, N. Y. 
Branch Sales Offices: New York - Pittsburgh - Chicago - San Francisco 
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TIME AND MONEY! 


Lower Cost 


ceiueaie SHAKEPROOF LOCK WASHER CO. 


for each size and type istributor of Shakeproof Products Manufactured by Illin 
of screw head | 2501 uae KEELER AVENUE e Serthek oe ae 


Kindly send us price information on the sizes of SEMS listed below. 


DESCRIPTION “ SCREW 
Le 


Mi. ; Head Diameter 
Every screw Sa ~ 


LOCKED TIGHT! 


Firm Name-_ 
City 
Signed by 
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The Only Screw that 


actually Cuts its Own Thread e A q 4 t be S 
T A P and FA $ T E Hi Here is the lock washer that 


tH 0 mM E 0 p FE R AT | 0 i thoroughly protects product per- 


formance, employing the proven 


SCREWS ripe’? 


Here is the modern metal-to-metal fasten- 
ing that enables faster production, lower 
assembly costs, and greater holding effi- EXTERNAL TYPE 
/ ciency. No more expensive tapping—you : 
simply punch or drill a hole, insert a Shake- absolutely tight even under se- 
proof Thread-Cutting Screw, and drive it a vere vibration. Locking effi- 
home. The patented slot cuts a clean 4 ciency is actually improved as 
standard machine screw © vibration increases. The tapered 
FASTENS METAL TO METAL SECURELY! thread; and, because : twisted teeth are forced deeper 
‘ast er oe RAE OE " ea into both nut and work surfaces, 
. 3 MWe its own threads, a per- INTERNAL TYPE setting up a more powerful lock. 


Shakeproof principles of strut- 
action, spring-tension, and line- 
bite. It holds either nuts or screws 


fect fit and tight fasten- 


3 Regardless of the degree of vibra- 
ing are always secured. ¢ 


j| tion, the connection stays tight. 


cae eas Write for test samples. 
A PERFECT FIT 


Write for test samples today, in- 


f> 

‘4 dicating the types and sizes you 
" ' +4 ; desire. 
“HI-HOOK” for all PLASTICS COUNTERSUNK TYPE 


This is a specially designed screw for plastic applica- 

tions. Note the double-width thread-cutting slot which aN, 

provides an acute cutting edge that enables easy driv- . 

ing in any plastic material, either molded or laminated. 

The screw cuts its own thread, eliminating the need for - STRUT-ACTION 
a separate tapping operation or costly threaded inserts. 

Send for your test samples. 


SPRING-TENSION LINE-BITE 


LOCKING TERMINALS 


Shakeproof offers a broad line of 


“LOCKING” for Intense Vibration selihaes Soiieheamedilal hewaibel 


j li 
The Shakeproof Locking Thread-Cutting Screw is recom- , 4 needs of the electrical appliance 


\ 7 
ete industries. Cost savings are 
mended as a permanent fastening for assemblies f} eee re nae 
; achieved by combining both solder- 
subjected to severe vibration which need not be dis- , e : : 
ae ing lug and lock washer in one 
mantled for frequent servicing. Patented ; a tel 
; pale ; piece, eliminating the need for a 
locking projections under the head imbed \ stntiieneilin Reith aieniiiaay. Sia tat 
themselves into the work, powerfully resisting P : 
any backward movement of the screw. 


Testing samples will be sent on request. 


the type of terminal and screw size 
desired, and samples will be sent 
on request. 


) | minals are also available. Advise 


* Postage 4 : z 4 
; Will Be Paid 3 “7 Postage Stamp ee 

= Necessary 
\ 


tm Mag SHAKEPROOE 
Lock Washer Ca 


Distributor of Shakeproof Products 
Manufactured by Illinois Tool Works 


Pa gna Vt mm Miler | em TD 
IN CANADA: Canada Illinois Tools, Ltd., Toronto, 


Copyright 1938 Minois Tool Works 


BUSINESS REPLY CARD 


First CLASS PERMIT NO. 243 Sec. 510,P.L.&R CHICAGO, ILL. 


SHAKEPROOF LOCK WASHER CO. 


2533 NORTH KEELER AVENUE 


CHICAGO, ILLINOIS 
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@ Why not turn your laminations into dollars 
—with Republic Silicon Steels? 
Uniform in temper, free from loose scale and 
hard spots, and rolled to close tolerances in 
gauge, these better steels reduce wear on ex- 
pensive dies. Because punchings are absolutely 
flat, they stack easily and reduce assembly time. 
Obtainable in coiled strip—with all coil set re- 
moved—and in economical widths, Republic 
Silicon Steels reduce scrap loss. And because 
they are uniformly high in performance 
values, they help to increase efficiency of 
electrical equipment—make it more salable— 
more profitable. 
Would you like facts and figures to prove 
these statements? Write for them. Republic 


Steel Corporation, Cleveland, Ohio. 


ra NQ , 
REPUBLIC |uuus 


STEEL 


REC.U.S. PAT. OFF 


SILICO 
maiaak 


—are available in five grades—armature, electrical, 


pecial motor, special dynamo and transformer. 
—in flat sheets or coiled strip—each grade unusually 


cts 
te 
aT oe 4 
igh in performance values. 
ce 
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REPUBLIC STEEL 


BERGER MANUFACTURING 
PRODUCTS DIVISION 


INC. 
COMPANY 


NILES STEEL 
STEEL AND TUBES, 
TRUSCON STEEL 

UNION DRAWN STEEL DIVISION 
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From the World’s 
Most Modern Fibre Mill 


Taylor offers a complete service to the modern 
manufacturer. 

Taylor Laboratory-Controlled Production—including 
the manufacture of original materials such as paper, 
resins, etc.—in the most modern mill of its kind in the 
world, provides positive uniformity of physical and elec- 
trical qualities of Taylor Vulcanized and Phenol Fibre. 

Taylor Fabrication Service, geared to your particular 
requirements—whether large or small—offers you fin- 
ished parts machined at the mill to your specifications. 

Parts that are accurate, strong, clean—finished to 
facilitate assembly——saving you time, labor, rejects and 
freight—insuring years of good will building service in 
the products in which they are used. 

Ask about Taylor ‘Planned Service”’ and how it fits 
our plant into yours as a department contributing to 
lower cost production. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 


TURING T A 4 | F e P 
¢ VULCANIZED FIBRE - PHENOL FIBRE - TAYLOR INSULATION - SILENT GEARS 


Sheets, Rods, Tubes, Punchings and Screw Machine Parts 
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In many a theater on the Great White Way, 


Leland motors can be found operating with 


their usual quietness and dependability. In 
some cases, Leland motors drive the pro- 
jectors. In others, they power various types 
of heating and ventilating equipment. 

So successful are Leland motors on these 
and other applications that each year finds 
more of them in service. This is true not only 
in theaters, but in almost any field one might 
care to name. 

Leland motors offer excellence of design 
... delivery and field service second to none 
. . . plus unqualified dealer and consumer 
acceptance. Test a Leland and become con- 
vinced that you, too, can profitably stand- 
ardize on a Leland drive for your appliance. 


The Leland Electric Co., Dayton, Ohio. 


More Than 200 Fully Equipped Service 
Stations 
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FREE! 1938 PORTFOLIO 
— 2a ————— 
y to use in the eager - ee 


Offices for FREE Portfolio of 
SF 
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se as a piece * to be 

en nd the electrical appliance : 
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‘ Ts ee hi er’s efh- 
is Jay it on OF ; fact, you \i find the sh oP sew 
packed for shipmen ; e KIMPAR, > ad 

iency actually increase e shipping room. 
cienc} ’ 


‘ - g\| muss, fuss and waste in th KIMBERLY-CLARK CORPORATION 
emi : NEENAH, WISCONSIN 


Sales Offices: 8 S. Michigan Ave., Chicago 
122 E. 42nd St., New York City 
510 W. 6th St., Los Angeles 


gs ‘It’s as easy 


*Reg. U.S. Pat. Off. and Foreign Countries 


s when you US 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 


Address nearest sales office listed above: 


Please send us the 1938 PORTFOLIO OF KIMPAK. 


Company 


JECEMBER 1938 





CUT OUT THE LOSS IN 


pnosit + Boxe 


* 


When a shipping box fails to 
do its job, just as surely as 
night follows day, loss fig- 
ures are being entered on 
the ledgers in somebody’s 
office. You can’t get away 
from it—inferior shipping 
boxes are expensive. But 
you can get away from these 
losses—by getting the sound 
construction engineered in- 
to every shipping box that 
bears the H & D trade-mark. 


“IDEAS for Corrugated Boxes’’— illustrates 
the modern trend in shipping boxes, counter 
displays and shipper-displayers. Write for 
your free copy now. The Hinde & Dauch 
Paper Company, Sandusky, Ohio. 


Factories and Sales Offices in Principal Cities 





FOR ECONOMY’S SAKE...CHECK YOUR DIE LOSS! 


New dies and constant 
sharpening may be eat- 
ing up your profit! 


Manufacturers everywhere find Granite City 
Electrical Sheets give dies extra long life. 


‘A thousand inches of laminations regularly... with- 
out die sharpening!’ That’s what customers tell us 
they get from Granite City Sheets. “‘Dies that formerly 
stamped 300 inches of laminations now stamp 900 to 
1100 inches.” 

Granite City Electrical Sheets cut needless die 
loss because they are “‘Tailor-made”’ to suit the exact 


needs of each product, are uniform in temper and 
free from annealing scale. Made under the personal 
supervision of men who know electrical manufacturing 
problems, these sheets are always flat. Production is 
speeded up... punchings are easier to stack. 

Check up on the electrical sheets you are now using. 
Find out if they are giving you the extra die life it is 
possible to get with Granite City Sheets. It will pay 
you to talk with a Granite City metallurgical engineer. 
Write for complete information to: 


| 


GRANITE CITY @WigwueL STEEL COMPANY 


GRANITE CITY | 


ay cuurNors 


1803 Boatmen’s Bank Bldg., St. Louis *« 8 South Michigan Blvd., Chicago + 1104 R.A. Long Bldg., Kansas City 
1602 Mariner Tower, Milwaukee + 1613 Pioneer Bldg., St. Paul « 4000 York Street, Denver * 77 McCall Place, Memphis 
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‘PREGWOOD 


ANEW FORMICA PRODUCT- 


Light and Strong 


jo? Mechanical Qe. 


Thin laminations of wood impregnated with phenolic resins and vulcan- 


ized into a hard homogeneous sheet are offered by Formica in a new 
product which is remarkable for its lightness and strength and ability 
to hold its dimensions under extreme conditions . . . "Pregqwood" is 
lighter than aluminum (specific gravity 1.35) and has a flexural strength 
of 25,000 to 30,000 lbs. per square inch. It is highly resistant to moisture 
absorption and has a low co-efficient of thermal expansion . . . This 
material is offered in sheets of a minimum thickness of 4 of an inch, 
and 20 inches wide by 96 inches long. It is a light, strong, stable 


material that should have many uses. Samples on request. 





THE FORMICA INSULATION CO. + 4638 SPRING GROVE AVE., CINCINNATI, OHIO 
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Your High-Speed Sequence Operations 


demand OS RRP aT 
SWITCH ACTION 


Use ALLEN-BRADLEY 
Solenoid Control 
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BCom le ita Lale itt -ta te, 
machine tool is only as on 


reliable and consistent in oper- £ TERT LEL PPP Ty. ich. Ter 
ation as its control apparatus : 
permits it to be. That's why so 
Leber Mit) Mul llticlos 
turers have standardized on 
Allen-Bradley solenoid control. Control panel built by Allen-Bradley for Bradford drilling 

and tapping machine. Assembled from standard A-B units. 


ALLEN-BRADLEY combination starters combine the inherent relia- 
bility of the solenoid switch with a disconnect switch of unique design 
that has the same high current interrupting capacity as the automatic 
starter. Conduit and wiring connections are greatly simplified— 
installation cost is reduced. Less mounting space is required than with 
separate starter and disconnect switch. In addition, the appearance 
of the installation is greatly improved. The disconnect switch lever is 
operated from the front of the cabinet. This convenient operating 
arrangement also permits close grouping of starters. Allen-Bradley 
combination starters can be furnished with a circuit breaker in place 
of the disconnect switch. 

Allen-Bradley solenoid starters are available for across -the-line, 
reversing, multi-speed, reduced-voltage, and other types of service. 
Investigate the Allen-Bradley line—it offers you every advantage. 


BULLETIN 712 COMBINATION STARTERS 
OFFER THESE 
FOUR BENEFITS 


Small Size 

Generous Wiring Room 
Trouble-Free Operation 
Attractive Appearance 


Bulletin 712 Size 2 
Horizontal Type 


Send for Bulletin 712 


Yo 
Milwaukee, Wis. 
Please send copy of Bulletin 712. 
anne ALLEN-BRADLEY 
Company ‘a 


Address 


ou Sa ae SOLENOID MOTOR CONTROL 


Bulletin 712 Size 1 
Vertical Type 





Allen-Bradley Co 
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PICTURE TELL 


The Chinese philosopher was right. One 


picture is worth ten thousand words. Follow 
us for a minute and see. The blanks are Armco 
Electrical Sheet Steel. What more could we say 
about these motor punchings? The picture tells 
the mechanical story all right: but cannot tell 


of the high magnetic efficiency that will be 


obtained when these punchings are assembled 
into the finished apparatus. This is in the 
records—the descending curve that has brought 
core loss to the most remarkable “low” since 
Armco first developed these exacting grades 
of sheets. Would you be interested in the 
performance indicated by the picture? The 
American Rolling Mill Company, 1401 Curtis 
St., Middletown, Ohio. Offices in All Key Cities. 


ELECTRICAL SHERT STEEL 
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“Behind the eight ball” 


(He’s in a hole— and the only way he can get out of it is to THINK his way out of it .. .) 


Thinking made the favorite five-cent drink of Atlanta a best seller on every soda fountain in 
America... Thinking induced a great national demand for a trade-marked brand in the com- 
petitive canned fruit industry » » » Every day our engineers are working with men of industry 
who are thinking their way to a stronger competitive position... Thinking of betterments in 
product or plant equipment... Thinking of strengths and workabilities... Thinking of some 


perhaps) small advantage that will make a big difference . . . Thinking—in the right material. 


NATIONAL VULCANIZED FIBRE COMPANY 


WILMINGTON |) DELAWARE (DHENOLITE.- 


Laminated BAKELITE 


Serving every Industry with Laminated Products for Electrical Insulation and for innumerable Mechanical Applications. 





Here’s where 
YOUR SALES VOLUME 
is finally determined 


HETHER you make complete 
products or parts it is the indi- 
vidual customer’s preference that regu- 
lates your sales volume—and profits. 
More and more manufacturers are 
turning to American Quality Cold 
Rolled Strip Steel because they have 
discovered that products made from 
this versatile material have the attrac- 
tive, eye-catching gleam that makes 
sales. And because they have found, 
also, that the use of this material cuts 
costs. 

American Quality Cold Rolled Strip 
Steel comes 1n a wide range of finishes, 
edges, tempers and widths. It is ideal 
for products or parts that must be 
light in weight, accurate in size and 
have a smooth finish. 

We can help you. It has been our 
privilege to assist many customers in 
planning the economical application 
of Cold Rolled Strip Steel to their re- 
quirements. So why not put your 
problems up to our engineers and 
metallurgists? 


RR Ca ay 
wet ae 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Products Company, New York, Export Distributors 


La 
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What Westinghouse selected for these 


parts in the Emperor range may 


offer advantages to you 


Here is a product which, like yours, needs excep- 
tional qualities in certain spots. For instance: Good 
electrical conductivity ... resistance to heat . . . free- 
dom from rust... resistance to oxidation at high 
temperature. Westinghouse got these qualities ... in 
the right places...in the right combinations... 
thanks to Inco metals. 


Where does it pay to use Inco metals? It pays to 
use them wherever you need various of the above 
properties combined in one metal. For example, to 
meet such demands as these three of Westinghouse 
Corox Unit parts: 

1. To keep hot connections tight—for terminal bolts and 
nuts which must operate at 700 to 800° F. without rusting or 
stretching Westinghouse uses Monel.* For the current-carry- 
ing terminal straps, Monel is used again because it has a 


higher electrical conductivity than other corrosion resisting 
materials for high temperature work. 


2° 


“Emperor” electric range made by Westinghouse Electric & Manu- 
facturing Co., Mansfield, Ohio — with Corox Units and Monel top. 


2. To stand 2000° F. without burning —to maintain a clean, tight 
connection with the hot element, washers are made of Inconel,* a 
hard, strong alloy that will not scale even at 2000° F. 


3. For heat resisting conductors —as in other hot electrical appli- 
ances where temperatures are too high for copper conductors, the 
lead-wires are made of asbestos-insulated Nickel wire. (Made by 
Rockbestos Products Corp.) 


Improve the performance of your product. Use Inco 
metals. The three above may take the place of a much 
greater number of other metals. Which Inco metals are 
best suited to your various needs can soon be determined. 
Write for booklet “6 Minutes with 6 Metals.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York, N. Y. 


***Monel”’ and other trade-marks which have an asterisk associated with them 
are trade-marks of The International Nickel Company, Inc. 


MONEL + NICKEL* INCONEL 
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No other fastening device has pleased assembly men as 
much as the patented Phillips Recessed Head Screw which 
gives each man another hand, increases his production, re- 
duces spoilage and eliminates screwdriver accidents. 


& ASSEMBLY TIME cut ’2 
Phillips’ Screw users report substantial 
‘ \ sh 


I 
y 
3 savings in production time as the result of 
changing from slotted-head screws to mod- 
ern Phillips Recessed Head Screws. No time wasted with 
fumbled screws, pilot holes, crooked driving, broken heads, 
burrs and spoilage. There’s no danger of the driver slipping 
from the recessed head — so faster driving methods are 
safe to use. . . spiral instead of hand, electric and pneu- 
matic instead of spiral, or faster power driver speeds. No 
wonder a large part of the automotive and allied industries 


say “‘It’s cheaper to drive Phillips!’ 


us is the genuine patented Phillips 


recessed head American Screw Co., Licensor, Providence, R. |. 
proven most successful for all types of industrial Continental Screw Co., New Bedford, Mass. 
ening. Corbin Screw Corp., New Britain, Conn. 


e the tapered recess in the screw its angle 
worked out after months of tests to determine 


. > Oo 
screw clings t 


driver- 


line 
— no 
driven 


Straight- 
screws 
crooked. 


Driver can’t slip 
— like thts” 
from 4 Phillips 


recess. 


ROSCREWS 


Zo. 


Gain Time... Guide-Driver... Guard Work 


U.S. Patents on Products and Methods Nos. 2,046,343: 2,046, 
2,084,078: 2,084,079: 2,090,338. Other Domestic and Forei 


2,046,839: 2,046,840: 2,082,085: 
Patents Allowed and Pending. 


STOVE BOLTS 


Manufactured by 


National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corp., New York, New York 


Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 


« : : ae eee Send Coupon for FOLDER B — containing at least a dozen ways Phillips Screws can 
most efficient form of recessed head, utilizing . 
driver's maximum turning power. Mote the lower your assembly costs. (Address your inquiry to one of the firms listed above.) 


surfaces no curves except at the rim. That 
vents the driver from burring the screw. Cold 
ed to tolerances of plus or minus .001’ to 
rantee a perfect fit. 2 sizes of Phillips Drivers — 
lable from leading manufacturers fit 85% 
ll screw sizes commonly used. 

































STANDARD PRESSES at Lionel 


Year-Old Molding Department Makes 


Better Trains and Tracks...and Cheaper 


A battery of six 150-ton Standard Self-contained, 
Toggle-type Molding Presses is doing a grand 
job of molding track and switch bases, coal 
bunkers and other parts for The Lionel Corpo- 
ration, Irvington, N. J. This concern had never 
made plastics moldings until about a year ago, 
had no inhibitions as to methods or equipment, 
selected that which it felt would produce the 
best moldings in the shortest time and at the 
lowest costs. 


Standard Presses have amply justified their se- 
lection. They're fast. One “finger-operated” 
four-way valve controls entire operation. 
Presses and controls are so simple operators 
were recruited from the factory and after a 
day’s instructions were competent to take over 
their jobs. 


Standard Presses are complete units, with self- 
contained pump, piping and controls. Steam 
and electric connections only are required. Low 
hydraulic pressures (500 to 1,100 lbs.), with ac- 
companying freedom from leaks and high 


maintenance costs, actuate triple-toggles to pro- 
duce desired molding pressures (up to 300 tons). 
Presses are flexible . . . readily adjustable to 
meet exact pressure requirements of the mold. 
Because of toggle action presses are quick-act- 
ing. automatically slowing down and closing 
only as fast as material will flow. There’s no 
“cocking” of mold, no excessive mold wear and 
tear. Six sizes, 20, 50, 
100, 150, 200 and 300- 
tons capacity. 


Let us show you why 
Standard Presses fre- 
quently reduce mold- 
ing time, labor and 
costs as much as 
50%. Write for new 
folder. 





F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Pacific Coast Representative—:—L. H. Butcher Company, Inc. 
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A WHOLE INDUSTRY CAN’T BE WRONG 


You are looking—head on—at an important 1939 
automotive design trend—a trend which has cap- 
tured almost the entire industry. The adoption of 
small, low mounted radiator grilles provides greater 
efficiency in air cooling and more freedom in front 
end design—ZINC Alloy Castings continue as the 
preferred metal and method of construction. 

Ten of the fifteen makes of cars in the medium 
and high priced groups will have ZINC Alloy Die 
Cast radiator grilles in 1939. Do you know any 
other single production method which could pro- 
vide the sharp, square-cut lines—the 
unusual contours—the unfailing ac- 
curacy of shape and dimensions which 
are demanded in present day grille 
designs? And do not overlook the 
inherent economies of ZINC Alloy 
Die Cast grilles—low die cost, plus 
low assembly cost through the 


ability to accurately tailor the casting to fit the car. 


Radiator grilles have focused much attention on 
the die casting industry—because of the size and 
prominence of this ZINC Alloy application. But 
production men in many varied industries know 
that all of the advantages of ZINC Alloy Die Cast- 
ings are not found in a radiator grille. If you are not 
acquainted with all of these advantages we suggest 
that you consult a commercial die caster, or write 
to The New Jersey Zinc Company, 160 Front 
Street, New York City. 


CASTINGS 


The Research was done, the Alloys were developed, and most Die Castings are specified wit 


HORSE HEAD SPECIAL (u27i%) ZINC 
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Midget motors of many forms are supplying 
power for the operation of numerous elec- 
trically-energized products. How to select 
the right one for a specific performance require- 
ment Is 4 problem only to be satisfactorily 
able 


sizes, characteristics, types and adaptability 





answered when the basic facts of aval 


\ | 
are known. Hence this authoritative review 


of engineering considerations and factors. 


HERE has been a great deal of development ac- 
tivity in the small motor field during the past 
decade, and as a result the market now affords 
entirely new classes of compact and relatively inex- 
pensive motor types to meet the ever-increasing popu- 
lar demand for motorized products. Conspicuous among 
the new motor classes, because of its comparatively re- 
cent introduction and widespread acceptance, is the 
midget motor,—now offered in almost as many forms 
as is the fractional horsepower motor. ° 
\lthough there is no definite line of demarcation 
between the midget and fractional horsepower classes, 
the former is ordinarily considered to include only 
motors under 4%» hp. in size, and this more or less 
arbitrary distinction will be observed in what follows. 
Partly because midget motors are not yet standard 
ized (as are the fractional and integral horsepower mo- 


tors) and partly because the characteristics of these 


motors are not as well known and appreciated as they 


BY EDGAR D. LILJA 


CHIEF ELECTRICAL ENGINEER 
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/1000 Horse Power 


might be, product manufacturers sometimes have diff- 
culty in deciding what type of midget motor to use for 
particular application. 

Practically all midget motors may be classified among 
the following types: Impulse (ac. and de.), Series (ac. 
and de.), Shunt (de. only) or Induction (ac. only). 

The impulse motor is characterized by its unwound 
salient pole rotor and cam operated contacts (the lat- 
ter controlling the energization of the motor field). 
This motor depends for its operation on the magnetic 
attraction exerted by the stator field on the rotor poles 
each time the contacts close. 

Series motors are available in many forms but the 
type is distinguished by the series connection between 
the low resistance field winding and the wound rotor. 
This type of motor has a commutator and brushes. It 
derives its torque from the electromagnetic reaction 
between the magnetic field set up by the stator poles 
and the current flowing in the armature conductors. 


SOME PRODUCTS WHICH INVOLVE MIDGET MOTORS 






Advertising Devices Draft Boosters 


Air Conditioning Equipment Egg Beaters 

Animated Signs Erasers 

Automobiie Fans Exhaust Fans 

Automobile Heaters Fan Heaters 

Barber Poles (Revolving) Fan Lights 

Blowers Food and Drink Mixers 

Business Machines Furnace Fans 

Cameras Furnace Regulators 

Chlorinators ae 

Cleaning Machines cmicliners 

coco i Ice Cream Freezers 
ontro uxillarties Incubators 


Cream Whippers 
Damper Controllers 


Deodorizers Lighting Controls 
Desk Fans Manicuring Machines 
Display Devices Milk Stirrers 
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Indicators (Remotely Controlled) Razors 
Laboratory Drives and Stirrers 


Mixers (Household) Sign Flashers 

Motion Picture Projectors Sirens 

Observatory Equipment Slide Projectors 
Office Ventilators Small Tools 

Oil Burners (Domestic) Surgical Equipment 
Organs Switches (Automatic) 
Oscillographs Textile Machinery 
Ozonizers Time Delay Contactors 


Package Openers 
Pencil Sharpeners Toys 
Phonographs 

Program Switches Turntables 


Pumps(Small Air, Oil and Water) Unit Heaters 
Radio Controls Valve Operators 


Vending Machines 
Voltage Regulators 
Water Softeners 
Window Openers 
Workshop Equipment 


Timing Devices 


Recording Instruments 
Refrigerator Air Circulators 
Revolving Signs 


Shear Grinders 














































































Shunt motors are similar in appearance and operat 
ing principle to series motors. They differ principally 
in the manner of connection, the shunt motor having a 
high resistance field winding connected in parallel with 
the armature. Compound motors (shunt motors with 
an auxiliary series field winding) are not commonly 
manufactured in the midget sizes. 

The midget induction motor has no winding on th 
rotor and no contacts, commutator, or brushes. [energy 
ransfer between the stator and rotor is accomplished 
through the rotating magnetic field in the air gap be 
tween the two. A motor of this type is Classified as 
shaded pole or split-phase, according to the stator 


means employed for producing the rotating magnetic 


field. (Midget ac. motors are, practically without ex 
ception, designed for single phase operation ). 

In the larger sizes, the split-phase motors are some 
times provided with a centrifugal switch for opening 
the starting field circuit after the motor attains sufh 
cient speed to run as a single winding motor. 

Synchronous motors of both the shaded pole and 
split-phase types are, in effect, modifications of the in- 
duction motor (the modification frequently consisting 
simply ot slotting the rotor ). 


CHARACTERISTIC CURVES FOR VARIOUS TYPES CF MIDGET MOTORS 
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In accompanying illustrations are shown the perform 
ance characteristics of typical induction, impulse and 
series motors. It will be observed that the power out 
put and speed are plotted as ordinates against load 
torque. This somewhat unconventional presentatiot 
has been found most convenient in discussing the chat 
acteristics of midget motors with users, possibly be 
cause they have less difficulty in visualizing the load 
as the independent variable. 


WHAT POWER SUPPLY AVAILABLE 


RDERLY selection of the proper midget motor 
a for a given application may well begin with a 
consideration of the power supply on which it— will 
operate. This leads to a division of the motors into 
ac., de., and universal (ac.-de.) classes, which will be 
discussed in turn. 

If the product to be motorized is for alternating cur- 
rent use exclusively, as is the case with nearly 95 per 
cent of all midget motor applications, the motor selected 
may be of either the impulse type or, more commonly, 
the series type, but in the medium sizes will more often 
be of the induction type. For products which will be 
used in direct current dis 
tricts only, and for those 
whose sales volume justi- 
fies the provision of special 
motors for de. (as adver- 


oem ° ¢ . 
™ tising devices, the de. 
nae models of which may con- 
stitute 20 per cent of the 
yoeo . . . 
total production) it is pos- 
me sible to provide a drive 
™ which will be comparable 
with that available for ac. 
4000 rir . . - 
This applies also, of course, 
sn to battery-operated devices 
: and to those supplied from 
4 os 0 o 08 o 0 . 
TORQUE LBIN isolated de. plants ). 
10000 
8000 


“» 1—Torque-speed characteristics typi- 
cal of smaller 60-cycle induction 
“ motors. A—High efficiency shaded- 


‘ | 7 tbe i . my PON. B High starting torque 
oat le it | Nie shaded-pole. C—Reversible split- 
sas a ae ee ft —_ > —az—™  —p:-sophase, inductively coupled. D—Re- 
RQ LBIN tea 
: RQUE LAIN versible split-phase, resistance type. 
E—Same as A except 4-pole. F 
7X0 "us ary tact me Reversible split-phase, capacitor type. 
l - 9—Torque-output characteristics of 
ns on the same motors shown in Fig. 1. 
: fA ; os 3—Cheracteristics of 1/60 hp., 60- 
a cycle split-phase motors. A—Split- 
—1 ~ se ons phase, with centrifugal switch. B 
= 9 J ae Capacitor split-phase, without switch. 
mr mas Cena Ts sooo } 4—Typical impulse motor character- 
Ane q 
’ e j a | istics. 5—Typical series motor charac- 
7 r ; } f 800 200 | 
SX fio | o teristics. 6—Torque-speed character- 
bee WA Le i. a istics of synchronous motors. A 
C f | ee a Shaded pole. B—Capacitor split- 
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TYPES AND CHARACTERISTICS OF MIDGET MOTORS USED IN VARIOUS APPLICATIONS 
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As in the ac. applications, there are many de. applica- 
tions employing impulse and series motors. The shunt 
motor is ordinarily used in the medium sizes, however. 
\Where the percentage of de. installations is very small, 
it is occasionally found advantageous to use a rotary 
or vibrating converter to obtain power for the standard 
ac. motor instead of providing a special motor for de. 

\While the ideal solution to the power supply problem 
might be the offering of two models (with different 
motors) for ac. and de., there are many applications 
wherein universal operation is required. Thus a port- 
able appliance may be called upon to operate from a 
de. source at one time and from an ac. source the next. 
(The electric razor is an excellent example). There 
are also cases where manufacturing and sales condi- 
tions will not permit the offering of different models 
for ac. and de. For such applications a universal mo 
tor, of either the impulse or the series type will ordi 
narily be used. Motors of this type are generally de- 
signed for voltages between 32 and 250, although they 
can be built for voltages as low as 6 (with some sacri- 
fice in universality). Above 250 volts, motors of this 
type are apt to suffer from commutation difficulties. 


SPEED AND SPEED REGULATION 


HE MOTOR to be used for a given application 
may be determined by the speed required. Thus 
there are products, such as vacuum cleaners, centri 
fuges, and the like, for which high speed direct drives 
are preferable. There are other products which oper- 
ate at somewhat lower speeds and which may be driven 
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directly by a slow speed motor. Where still lower 


speeds are involved, some form of reduction or con- 
trol is required regardless of the motor type selected, 
and the choice of motor will generally be based on other 
considerations to be discussed. 

Speed regulation (the variation in speed with load) 
assumes importance only where the driven load must 
run at a fairly constant speed or where adjustment of 
speed is required. The former requirement calls for 
good speed regulation whereas the latter is usually ac- 
complished most readily with poor regulation (large 
variation in speed with load). 

It should be appreciated that the speed constancy 
of the motor driven unit is dependent on the stability 
of the load as well as on the regulation of the motor. 
This is especially true at motor speeds other than 
normal. Most stable of all are loads like fans, the 
driving torque for which increases with speed, since 
such loads offer continued opposition to speed change. 
Inertia loads, because of their transient opposition to 
speed changes, are reasonably stable also. Friction 
loads, however, are apt to be troublesome because the 
friction usually decreases with increasing speeds and 
vice versa, introducing a factor of instability which mav 
be difficult to evaluate. . . 

Krom the foregoing it is clear why a fan may be 
driven by a motor having rather poor speed regulation, 
whether constant or adjustable speed is required, where 
as a friction load must be driven by a motor having 


good regulation for constant speed and may require the 


use of a governor or other auxiliary control means for 
satisfactory adjustable speed. 






































































\s in the larger motor classes, low speed midget 
motors are of the shunt type for de. and the induction 
type for ac. 

Induction motors. Commercial induction motors 
are all low speed (3600 rpm. or less—speeds of ap 
proximately 1500 and 3000 rpm. being most common), 
although high frequency induction motors have been 
built for full load speeds of over 10,000 rpm. The 
full load speed of a standard induction motor is usually 
not more than 40 per cent below its no-load speed, and, 
in some efficient types, the drop in speed is less than 10 
per cent. Induction motors tend inherently to run at 
constant speed and cannot be made to run at higher 
speeds without a change in supply frequency. They 
can, however, be made to run at lower speeds by means 
of voltage or load control, if designed for this service. 

Voltage control is preferably obtained with a voltage 
regulator or a potentiometer but fairly good control 
can also be secured by connecting a series rheostat in 
the field circuit. Load control may be obtained by 
means corresponding to the governor-actuated friction 
brake. If voltage control is to be employed, the motor 
should have rather poor speed regulation and may not 
be satisfactory (except at normal speed) for driving 
widely fluctuating loads. Load control or the addition 
of a stabilizing load, as a fan or pump, is recommended 
where good regulation is required over a wide range 
of speed. 

or truly constant speed, independent of load within 
normal rating, the synchronous motor will naturally be 
chosen. Dependent on the type of synchronous motor 
chosen, overloading will either result in operation at 
something less than full load speed or pull-out and 
stall. In many applications, one or the other of these 
characteristics is quite desirable. 

Shunt motors. Shunt motors are ordinarily de- 
signed for full load speeds of from 1,000 to 3,500 
rpm. The regulation of a properly designed shunt 
motor is (considering the small size) good, its full- 
load speed very seldom being more than 20 per cent 
below its no-load speed. This type of motor is there- 
fore well suited for driving at low speeds, either con 
stant or fluctuating loads. It has the advantage, over 
its ac. counterpart, of affording good regulation in vari- 
able speed applications. Stable speed adjustments as 
great as 50 per cent above and below normal are ob- 
tainable by field and armature voltage control. The 
armature control should, of course, have good voltage 
regulation (as 1s given by a high capacity potentio- 
meter rather than a series rheostat) if the speed regu- 
lation of the motor is not to be impaired. 

High speed motors are made in the impulse and series 
types for both ac. and de. 

Impulse motors. Impulse motors are generally de- 
signed for full load speeds below 5,000 rpm. and tend 
to run synchronously at certain loads on ac. The 
average torque of such motors is dependent on the 
magnitude of the impulse received by the rotor during 
each half revolution and, this torque, being more or 
less independent of speed, the speed is highly variable. 
(The speed of an impulse motor may drop as much as 
7O per cent as its load is increased from zero to full 
load). Its use is somewhat limited for these and other 
reasons to be mentioned. 


30 


Series motors. The series motor is most cor 
monly used for high speed applications. Its idle spe: 
will usually be between 5,000 and 20,000 rpm., and i 
full load speed between 4,000 and 10,000 rpm., d 
pending on the design. (Series de. motors usuall 
operate at the lower speeds and universal motors 
the higher). Because of the relatively large drop i 
its speed with load, this type of motor cannot be use 
without auxiliary control where relatively constat 
speed is required in spite of load and voltage variation 
On the other hand, it can be designed for adjustabl 
speed driving of stable loads over a wide control rang¢ 
just as well as any other motor. 

The idling speed of the universal motor is commonly 
as high as 16,000 rpm. and its most efficient operating 
speed usually lies between 6,000 and 8,000 rpm. Its 
speed on de. is higher than on ac. (sometimes by as 
much as 30 per cent. The difference is most pro 
nounced at low speeds and the ac.-de. motor is not 
considered to be truly universal below 7,000 rpm. fo1 
this reason. For fixed loads, the de. speed is fre 
quently reduced by means of a tapped winding or a 
series or shunt resistor so as to provide universal 
operation, 

an loads and governors (of both the electrical and 
mechanical types) may be used for reducing the speed 
of either ac. or de. series motors. (Electric governors 
perform best on the ac. motors). The speed may 
be fixed or adjustable by means of rheostatic or 
other voltage control. Governors are also available 
for adjustable speed over a range of 500 to 7,500 rpm. 
Regardless of the type of speed control used, an over 
sized motor is required and the problem of providing 
the proper combination is best placed in the hands of 
the motor manufacturer. 


STARTING TORQUES VARY WIDELY 


HE starting torque of a motor is that characteristic 

which determines how successful the motor will 
be in overcoming high static friction or in producing 
rapid acceleration of the load. 

Most impulse motors have zero starting torque. 
Series motors, on the other hand, provide the highest 
ratio of starting torque to running torque. (Their 
starting torque usually varies from 1% to 4 times full 
load torque). 

The most efficient midget induction motors have a 
starting torque not exceeding their full load torque. 
(These motors are usually rated at the point of maxi- 
mum output). They can, however, be designed for 
higher starting torque at some sacrifice in efficiency. 
Where the additional complication of a centrifugal 
switch is not objectionable, the split-phase motors can 
he made to have a starting torque comparable with that 
of the series motors. Synchronous motors, in general, 
have lower starting torques than induction motors of 
comparable size. There is one class of synchronous 
motors which has zero starting torque and must be 
cranked like the impulse motor. 

Shunt-wound dc. motors have a starting torque in- 
termediate that of the series and induction motors 
(approximately 1.5 times full load torque). 

(Continued on p. 80) 
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In Selecting A 


With 21 types of Underwriters’ Laboratories 
approvec 


oO appliance coras from which tO 
choose, how may the makers of such e 





e@c- 


trically-energized products make the proper 
selection? By knowing the whys and where- 
fores as well as the design features of each. 
And those are just the facts that this review of 


| aceasta aneel > eh ead 
the appliance cora field orings to you 


AINSTAKING engineering study, devoted to de 
tails of electrically-energized appliance design and 
performance, sometimes leaves so obvious an es 
sential as the flexible cord which must carry the power 
as the weak link in the chain of product-consumer 
satisfaction. For each appliance, there are many cords 
that might be usable; several that will most likely be 
satisfactory ; always one best for the particular condi 
tions of use that will be encountered by the product 
The sales making value and favorable consumer ac 
ceptance of cords bearing the bracelet label of the Un 
derwriters’ Laboratories should not be overlooked par 
ticularly in view of the fact that the entire states of 
North Carolina and Oregon, in addition to some 74 


by law the 


cities throughout the United States, prohibit 
sale of any electrical products not approved by the 
Underwriters. However, it may be desirable in many 
instances to use another identified cord of superior con- 
struction; there are applications for which labeled cord 
is not presently available; and a number of specialized 
cords which may be most suitable for individual uses 
do not fall within the Laboratories’ classifications. Gen- 
erally, cords may be divided into six groups: (1) fix 
ture wires (2) tinsel cords (3) lamp cords (4) appli 
ance cords (5) heater cords (6) resistance cords. 

Fixture wires. This designation includes the wir- 
ing of lighting fixtures for ceiling or wall installation. 
Fixtures are sometimes sold unwired into territories 
where local regulations or labor codes require that com- 
plete wiring be done on the job, which relieves the man- 
ufacturer of responsibility. When fixtures are wired 
by the manufacturer, single conductors are usually se 
lected, although the National Electrical Code does per- 
mit the use of two-conductor cords on fixtures operating 
at less than 300 volts between conductors. Fixture 
wires are available with solid conductors, in semi-flex 
ible (seven strand) or fully-flexible constructions. li 
the fixture is rigid and the wires will never be subject 
to motion, solid conductors are satisfactory. If slight, 
occasional motion is to be encountered (as perhaps in 
cleaning) the seven-strand cords should be specified. 
If there is any moving part through which the cord 
passes — such as a swinging member or a ball joint 
flexible cord will be required. 

Insulation is the next factor in the selection. This, 
too, is governed by the National Electric Code, which 
permits rubber exterior insulation up to operating tem- 
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opliance Cords 


peratures of 120 deg. F., heat-resistant cotton insula 


tion up to 194 deg. F., and requires asbestos outer cov 


> 
1 


erings for higher operating temperatures such as may 
be frequently encountered. 

Since operating temperature of the fixture is directly 
related to the wattage of lamps used, this should be 
carefully tested. But suppose a ceiling fixture tests 
properly with 100-watt lamps, yet the bowl size is suff- 
cient to allow a user to insert 500-watt lamps instead. 
The temperature of the larger gas-filled bulb might 
rise beyond the safe level for the cord. Such potential 
use can be anticipated by providing an ample safety 
factor in the form of a better cord at trifling additional 
expense. 

Next development in fixture wires is probably glass 
insulation, such as is already used for motor windings. 
Though this covering will look and feel much like 
heavily-mercerized cotton, the fabric or braid will be 
made of the newer flexible glass thread. Glass insulated 
cord will be particularly suitable for rigid fixtures at 
high operating temperatures. The glass fabric 1s com- 
pletely non-flamable, resists heat up to its fusing tem 
perature of 1350 deg. F 

Tinsel cords. Cords in this group are primarily de- 
signed for high flexibility, which is important in many 
hand appliances. The construction consists essentially 
of flat copper strip wound around cotton strands. The 


finished wire size of each conductor is equivalent to 27 


\WG. These cords are extremely light in weight and 
not particularly over-durable. Tinsel cords are approved 
for devices rated at not over 50 watts, including such 
small items as shavers, vibrators, massagers and curling 
irons. Where the device contains a heating element, 
asbestos-insulated tinsel cord must be used—a miniature 
version of the heater cords subsequently discussed 
herein. 

The reduced service life of tinsel cord to the con 
sumer makes it preferable to specify equivalent cords of 
more durable construction whenever possible. The 
super-flexibility of tinsel cord is useful within special 
heavy cotton braids in such applications as telephone 
switchboard plug leads. 

Lamp cords. As the name indicates, this group of 
cords is particularly intended for floor and table lamps 
in home service where normal conditions of use are 


SELECTING THE WIRE SIZE 


Allowable current-carrying capacities of conductors are specified 
by the National Electrical Code. These figures should determine 
the wire size to be used on any flexible cord. 

Diameter | Area in CAPACITY IN AMPERES 
AWG in solid circular 


rubber other heater 
SIZE mils mils nsulation | insulation cords 
18 40.3 1624 5 ¢ 10 
16 50.8 9583 7 1 15 
14 64.1 4107 15 90 90 
12 80.8 6530 90 30 not made 
10 101.9 10380 95 35 not made 
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Undw 'trs Distinguishing Cost 
Labys. Constructional Type S=100 
APPLICATION type Characteristics LIMITATIONS, COMMENTS See Note 4 
FIXTURE CORDS 
conductors in- | single wire Solid conductor for rigid fixtures only; 
For operating temperatures AF sulated with 7-strand conductor for occasional 84 
over 194 deg. F. (required in asbestos flexing 
National Electrical Code) AFC! flexible strand- | Permissive only for service at less than 89 
ing; paired 300 volts between conductors 
conductors Solid conductor for rigid fixtures only 
For operating temperature: CF have heat-re- | single wire 7-strand conductor for occasional 51 
UNDER 194 deg. F. (per- istant cotton flexing 
missive in National Electrical Ct insulation flexible strand- | Permissive only for service at less than 63 
Code ing; paired 300 volts between conductors 
conductors in- | solid or 7- See above for limitations of this single 
RF2 ulated with strand con- . conductor cord 35 
For operating temperatures code rubber ductor 
UNDER 120 des. F. flexibly-stran- Required when fixture has swinging 
FF? ded conductor member or cord passes through ball or 40 
swivel joint 
TINSEL CORDS me . extremely light- | cotton braid 
Designed for flexibility as on Cl weight and | rubber jacket 
shaver vibrators and other CTJ flexible over cotton Maximum approved cord length limited 74 
light device braid to 8 feet, when attached directly to 
Satisfactory for curling iron AT each wire e- asbestos filler the appliance 
and other heating appliance Quivalent | to | under cotton = 
rated 50 watts or les ATJ 27 AWG rubber jacket 
over asbestos 
LAMP CORDS C twisted pair, NO outer braid 41 
Disiiandl toc Mace taece tad p twisted pair with rubber belt "3 
sla Rie ill siete: Kone and cotton or rayon braid 
able lamps; also suita ’ ses ; 
light service on clocks, fans PO parallel lay of | cotton or ray- 46 
radios and other small portable wires permits | on outer braid 
appliances; approved for busi lying flat, a- “conductors 
ness machines POSJ? voidstendency — molded with- 34 
to. twist or | jin all-rubber 
snar jacket 
APPLIANCE CORDS 
Formerly generally used for twisted pair with outer fabric 
appliance service; now much PD braid 56 
superceded by types below 
Often used on vacuum cleaners 
Vacuum cleaners shavers 1/64" “30% 
other light duty service SV rubberoneach Available in 18 AWG. only 60 
conductor 
Office machines, food mixers substantialout- | 2/64" 30%; 
washing machines, other medi- SJ er sheath of  rubberoneach Available in 18 and 16 AWG. only 65 
um duty 40 percent | conductor 
rubber rubber thick- Special sheaths may be required to 
Tools, industrial machines and S ness increases | resist sunlight, fats, oils, or other 100 
all heavy duty with wire. deteriorants encountered in use 
gauge 
HEATER CORDS twisted pair RED Underwriters Laboratories brace- 
HC WITHOUT | let indicates 3000-cycle flexing test 55 
Toasters, irons, hot plates, per- outer braid satisfactory for non-moving devices 
colators, soldering irons and such as toasters, room heaters, etc 
other heating devices EX- each conduct- twisted pair 
CEPT as specified below or insulated WITH outer 
HPD with unvulcan- braid. Nobraid 50 
ized rubber, on individual GOLD Underwriters’ Laboratories 
then liberally conductors bracelet indicates 10,000-cycle flex- 
Water heaters, x-ray machines surrounded ing test; preferable for ‘motion’ de- 
sterilizers, glue pots and other with asbestos vices such as flatirons 
industrial and HEAVY DUTY HSJ 40°, rubber 70 
heating service _ including outer sheath 
OUTDOOR use or in pres- 
ence of MOISTURE 
RESISTANCE CORDS 
To reduce voltage and save not additional wires wound around 40 ohms per foot usual maximum resist- 
transformer space in midget approved conductors for transformer ance. Cord gets warm during opere- 
radios, intercommunicators by Und effect. Insulated with asbestos tion 
etc., to adapt 110-volt devices Labs. 
to higher line voltage 
NOTE 1. Types AFPO, AFPD, CFPO, CFPD are equivalent in construction percentage basis with heavy-duty Type S considered as 100. Figures 
except that the PO indicates parallel! wires, PD has outer covering are based on 18 AWG. conductors and may vary slightly on larger 


THESE APPROVED CORD TYPES FIT MOST NEEDS 


over both conductors which AFC, CFC do not have 





Comparative 


sizes 


In cases of variant coverings and insulation thicknesses, the cost 


NOT These are designated as RF-32, RF-64, FF-39, FF-64. 64 indicates of glazed cotton and/or 1/32” rubber have been used. Rayon 
1/64” insulation on 18 AWG. conductor ndicates 2,64” coverings and/or 1/64” rubber would reduce the cost. The relative 
nsulation on either 18 or 16 AWG cost of group Q (tinsel cords) which are made only in 27 AWG 

NOTE 3. P and PO types with 16 and 18 AWG. conductors may be designated would be lower in comparison to larger conductor sizes. Prices of 
as P-32, P-64, PO-32, PO-64. See Note § single-conductor fixture wires have been doubled to obtain fair 

NOTE 4. The comparative costs in the right-hand column are compiled on a comparison with two-conductor cords 
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nuld, and kicking, rubbing and scuffing are not expected. 
For sturdier service such as might be anticipated in 
lamps for office use, it is well to employ one of the more 
substantial appliance cords. 

The progress of cord design development is typically 
illustrated in the lamp cord group. Original type was 
the twisted pair, with both wires visible. This was im- 
proved in appearance with an outer Covering, making 
a unit wire through which the twists could be seen. 
Next came the still more sightly parallel-wire cord. 
All these types are yet in use and approved. 

Meanwhile, silk, which had been used as a covering 
on some de luxe applications, became virtually obsolete 
because of its cost and lack of durability. For a time 
there was a definite swing to rayon jackets because of 
their sheen and color variety. But rayon jackets, too, 
ravel and fray when much handled and twisted—so the 
present trend favors mercerized or glazed cotton jack- 
ets which, though triflingly higher in price, have nearly 
as much gloss and considerably more durability than 
rayon. The strength of any fabric covering is largely 
dependent on the twist of the yarn used, and it is not 
reasonable to expect a manufacturer of electrical prod- 
ucts to go so far afield in cord specifications. The fact 
worth remembering is that in any equivalent twist, cot- 
ton coverings will stand up better than rayon. 

The question of outer appearance is closely related to 
the matter of so-called sub-standard cords. Though ap- 
parently identical at a quick glance, careful examination 
usually reveals that the price differential is compensated 
by elimination of inner cotton braids and thinner insula- 
tions—factors which represent not only reduced service 
but definite safety hazards to the consumer, and _ poten- 
tially open the door to legal actions for damages which 
win, lose or draw, may be far more costly than the 
slight production saving obtained with the cheaper cord. 
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1—Fixture cords may be of the single 


conductor or flexible stranded type with 
asbestos, heat resistant cotton or rubber 
nsulation CF—This type is insulated 
with heat resistant cotton. RF—Here is 
code rubber insulation with solid con 
ductor and (FF) with stranded conductor 










Q2—Tinsel cords offer notably flexible 
connections but should be attached firmly 
to the appliance. CT—Cotton braided 
AT—Asbestos filler under cotton. CTJ 

Rubber jacket over cotton braid 





Lamp cords in four variations. C 
Twisted pair, no outer braid. P—Twisted 
peir with rubber belt and braid. PO 
Parallel lay of wires, with outer braiding 
and (POSJ) conductors molded with 
all-rubber jacket 





4—Appliance cords. PD—Twisted con 
ductors, this sample has three with a 
rayon braiding. SV—This twisted peir 
has an outer sheath of 40 per cent rubber 
while each conductor has 1/64 in. 3( 
per cent rubber jacket. SJ—As before 
except that 2/64 in. of rubber is used 

As before except that rubber thick 
ness increases with the wire gage and 
special deteriorant-resisting sheaths may 


be used 








Heater cords have each conductor 
nsulated with unvulcanized rubber and 
then liberally surrounded with asbestos 
HC—Twisted pair without outer braid 
HPD—With outer braid but none on 
ndividual conductors HSJ—With 40 
per cent rubber outer sheath. 


* 


RESIST. 





6—Resistance cord Third conductor 
enables two-voltage pick up at the produc 
Asbestos insulated. Offers 40 ohms per 
ft. maximum resistance 


t 


Most recent lamp cord development was the all-rub- 
ber type (POSJ) of parallel cord construction. The 
conductors are imbedded in rubber, with no outer braid. 
This construction does not affect the flexibility of the 
cord, but it is extremely unlikely to kink, curl, tangle 
or snarl in use—thus creating greater consumer satis- 
faction. In addition, this cord brought a substantial 
saving to manufacturers (see accompanying chart). 

But after some years of use, allegations were made 
during 1938 that the rubber jackets had a tendency to 
soften into chewing-gum-like consistency, or subse- 
quently to disintegrate, harden, check or become ex- 
tremely brittle. Investigation by Nema and Underwrit- 
ers’ Laboratories indicates that these charges may be 
entirely dismissed. Fact of the matter is that first pro- 
duction of POSJ cords some years ago included some 
rubber compositions of insufficient resistance to aging; 
but since March, 1937, when accelerated-aging tests 
with the oxygen bomb were made a part of Underwrit- 
ers’ Laboratories counter-check tests (these are cur- 
rently being made even more stringent) there has been 
no question as to the long-life durability of this type 
of cord. 

Lamp cords are approved and suitable for many 
small appliances without heating elements and not sub- 
ject to severe usage—such as electric clocks, small fans 
and similar devices. In such applications, as well as 
for lamps, the question of cord color arises. Almost 
any desired color is obtainable in either fabric-covered 
or rubber-jacketed cords. More exact matching to the 
appliance color may be obtained in fabric braids at lower 
cost, although the rubber jackets have the advantage 
of being more readily cleanable when soiled. Currently 
the darker shades are favored because of the resistance 
to visible soiling both in manufacture and in use. 


(Continued on p. 70) 
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meat chopper a unified appliance. 





X/orking together, this industrial designer and 
chief engineer infused new vitality and interest 
in an established product. The Enterprise 
Meat Chopper has become a thing of beauty 
ind its performance is as efficient, rapid and 
care-free as its appearance promises. Of 
notable interest is the use of familiar materials 

the oiling system 


to gain new eHects and 


which oro 


a+ 


s drive life and performance. 














completely enciosec type. 


BY HAROLD 
VAN DOREN 


INDUSTRIAL DESIGNER 


HAROLD VAN DOREN 


ASSOCIATES 


AND 


HANS RABLE* 


RADITIONALLY, meat choppers and other 

counter appliances have conformed with the “‘fire 

engine’ kind of design. Red lacquer, gold trim 
lines, heavy, substantial construction—all giving the im- 
pression of ponderous ruggedness. Recently, however, 
the demand for clean cut, functional design has made 
its Impression on commercial machines of many types 
and the older ways pass. 

To meet this growing demand as well as that for 
more sanitary food preparing equipment, the Enter- 
prise Manufacturing Company, recently introduced a 

Deceased Late Chief Engineer, Enterprise Mfg. Co. 


RIM looking, aluminum lacquered cast iron 

base, satin chrome finish cutter head and 
tainless steel feeder tray combine to make this 
Name 


plate is fastened by concealed screws. 


To Meet New Markets 



















distinctive new meat chopper, styled by Harold Van 
Doren Associates, industrial designers and engineered 
by the Enterprise staff. 

Enterprise has been building electric meat choppers 
for more than forty years. Many different models have 
been produced during that time, the latest design thus 
looking back on a long and venerable line of ancestry. 
The early models worked well enough, it is true, just 
as the early automobiles got you somehow to your des 
tination. But no emphasis was placed on good looks 
and ease of cleaning. Appearance-value was decidedly 
secondary to utility. 

ssentially, a meat chopper consists of a motor, a 
gear case with reduction gears, a base, and a detachable 
grinding head. Electric meat choppers have been 
stvled in a variety of ways before. It would have been 
possible to house the entire machine, with only the 
cutting group and the meat tray exposed, but that had 
been done previously. Instead, cutting loose from a 
modern custom which requires almost every device re- 
designed these days to be “‘stream-lined,” it was felt 
desirable to devise a type of design which would return 
to simple, smooth, sweeping lines. Behind the design 
problem was the objective of producing a machine of 
graceful appearance which would be easy to clean and 
which would deliver a maximum of power in a mini- 
mum of space. 

The design selected is clean-cut, simple, and presents 
the appearance of being made entirely of sheet metal, 
although actually most of the exposed surface is cast 
iron. Finished in a beautiful satin silver, contrasted 
with gleaming chrome, the chopper design finally ap- 
proved was a result of careful attention to a number 
of manufacturing and marketing features. 

Both from an appearance standpoint and for ease of 
cleaning it was decided that there should be as few ex- 
posed screws as possible. To accomplish this, a de- 
parture from conventional construction methods was 
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Was 





necessary. Ordinarily, the gear case of a meat chop 
per is made of two pieces—the gear case proper and a 
removable cover. To avoid the seam between gear case 
cover and gear case, as well as the necessary screws 
between the two parts, a one-piece gear case Was 
adopted. 

Since an all-over housing would add to the cost, it 
was necessary to devise a design in cast iron and stamp 
ings which could sell at least for the same price as the 
old-fashioned chopper it replaced. It was therefore 
decided to cast the bulk of the machine in gray iron, 
and, in order to conceal motor bolts and interior parts, 
to encase the entire motor in a deep drawn stamping. 


MOTOR FULLY ENCLOSED 


Hit TYPE of electrical motor used in the chopper 

was a highly important factor in the shape the 
design finally took. Since the motor requires no ven 
tilation, it was possible to keep the surface of the 
stamping which houses the motor entirely smooth, ex 
cept for one screw which locks the cover in place. 

The base of the device presented something of a 
problem. The sales department wanted a modern look- 
ing machine. In fact, they asked for “stream-lining.” 
It was pointed out that ordinarily a static object such as 
a meat chopper hardly calls for “stream-lining,” that 
there was no problem of wind-resistance involved, as 
there 1s in a moving object. Instead, a modified type 
of styling was suggested, giving the appearance of fleet 
ness and gracefulness—suggesting the “stream-line”’ 
idea, rather than actually embodying it in the design 
of the product. 

To operate the machine the butcher presses meat into 
the vertical “bowl” against a feed screw, and he often 
exerts a great deal of pressure. Since machines are 
rarely bolted to the counter, a heavy footing was needed 
at the front end of the base to prevent tipping. The 
trailing end was a logical place for mounting the con- 
cealed switch, with its rating plate and other data. 
Theretore the semi-streamlined styling of the base 
turned out to be a most logical shape. 

One trick in the design must be pointed out in con 
nection with the name plate. No screws are visible on 
the outside. The plate, as well as the on-and-off switch 
for the motor, are fastened from the inside of the ma- 
chine by means of screws soldered to the bottom. Con- 
cealing of the screws not only greatly improved the 
appearance but also makes it much easier to keep the 
entire machine clean. 

The base of the entire device and the gear case, are 
of cast iron. Three heavy cap screws securely con- 
nect the two pieces. The bottom of the base is closed 
by a steel plate and a molded rubber gasket. This 
rubber gasket serves a dual purpose, forming a firm 
and vibrationless foundation for the chopper, and a 
color contrast 


NE unusual assembly problem presented by 
the new design was that of mounting the 
motor. 
Accurate alignment was assured by a recess in 
the gear case and a motor end plate held to 


gear assembly before attaching the 


close dimensions. 
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Little change was necessary in the cutting head. Thi 


cutting group and meat tray are detachable, conforming 
to standard practice of the company. The most favor 


1 ] 
} 


able arrangement of straight ribs on the inside of the 


cvlinder and the correct pitch of the feed screw, worked 


I 
1 


out years ago, have been retained. In order to obtain 
a good satin chrome finish, special alloy cast iron was 
selected for the cylinder. The chopper plate, which to 
gether with the four-bladed knife form the cutting 
mechanism, is made of stainless steel—for durability 
as well as sanitation. This not only prevents rusting 
but also assures much longer life for the plate and 
better operating service. 

A long neck or an open style bowl is optional. The 
meat tray itself was made an integral part of the de- 
sign, by giving it a sweep to the rear. This served not 
only a decorative purpose, but enables the operator to 
handle a larger quantity of meat more satisfactorily in 
the same or shorter time. 

Ease in changing the cutter plates is facilitated by 
giving the cap which holds the plates in place a large 
rim, like the steering wheel of an automobile. The 
operator can spin the cap off the cutter head and change 
grinder plates with a minimum of manual effort. And 
last but not least total weight has been reduced over 
40 pounds. 

So much for the exposed parts of the chopper. Me- 
chanical improvements and changes in method of as- 

] 


exterior was re-styled. 
MECHANICAL FEATURES IMPROVED 


DOPTION of a one-piece gear case reversed as- 
A sembly operations, inasmuch as the reduction gears 
are first assembled into the gear case and the motor 
added afterward. The motor is held to the gear case 
by four cap screws. Alignment between motor and 
gear case is obtained by a recess in the gear case and 
a turned diameter on the motor and plate. The neces- 
sary machining operations can be held within close 
tolerances without difficulty and great precision of 
alignment of the gears is obtained in that way. This 
naturally makes for quiet running of the gears; a most 


important factor in user-satisfaction with such forms of 


commercial equipment as this. 






















































The motor speed is slowed at a ratio of about seven 
and a half to one by means of four helical steel gears. 
The user needs only keep oii at proper level and the 
gears will require no attention throughout the life of 
the machine. The gears are constantly bathed in oil, 
which is picked up by the second gear in the train and 
thrown onto the walls of the gear case from where it 
drips on the other gears and from where it is carried 
to the bearings, trapped by suitable pockets. \n oil 
seal at the final drive gear prevents leakage at that 
important point. 


\nother oil trap consisting of throw rings and an 


Te 


annular pocket with a return hole to the gear case keeps 


£ 


P 





HE previous design, 40 pounds heavier and 

more ponderous in appearance. The motor 

and gear assembly, cutter head and the feeder 

tray stand out prominently as three dissimilar 
unrelated elements. 


oil out of the electric motor. The oil level can be 
checked by removing a large screw on the side of the 
gear case. This screw is recessed and flush with the 
surface. A washer of synthetic rubber, backed by felt, 
makes this point leak proof. A second screw on top 
of the gear case closes the oil filler hole. This screw 
is also flush with the surface, having a hole through the 
center, so that it acts as a breather. This arrangement 
gives a truly satisfactory oiling system, assuring prac- 
tically unlimited life for gears and bearings which con- 
tributes largely to long product life and freedom from 
repairs as well as attendant loss of service. 


CONVENTIONAL MOTOR USED 


\A' YPORS, in alternating current machines, are of the 
repulsion-start, induction-run type, equipped with 


a brush lifting mechanism. This type of motor has 
proven to give entirely satisfactory service over long 
periods of time. The one-piece drawn-steel shell which 
completely covers the motor is held in place by the 
only visible screw on the chopper performing a me- 
chanical function, 





A terminal block inside the base is provided to 
change the voltage of the motor quickly from 110 volts 
to 220 volts, or vice versa. A heavy, rubber-covered 
cord with a molded-on plug connects the machine to 
the power supply. 

The exposed parts of the power plant on the meat 
erinder—such as the gear case, cover for the motor, 
and the base—are finished in aluminum lacquer, topped 
off with a coat of clear lacquer. Treated with an auto- 
mobile type of polish, this gives a beautiful lustrous 
silver finish of great durability. The combination of 
silver and chrome is to a great extent responsible for 
the pleasing appearance of the machine. 





T seems a long way back to one of the Enter- 

prise early designs. Motor, switch, gear case, 
cutting head—four separate units held together 
only by a common base. Note small protruding 
elements such as oil cup, pedestal screw, etc. 


The initial designs for the meat chopper were largely 
worked out in clay and plaster, after a color rendering 
was approved. A dummy was turned up in wood with 
a skeleton pedestal and foot. Then the entire machine 
was modelled in clay full size. After the clay was 
carefully finished, plaster casts were taken, and a com- 
plete dummy model in wood and plaster was presented 
to executives of the company for approval. A num- 
ber of revisions proved necessary and the entire ma- 
chine was modelled in clay and cast in plaster three 
times before the correct harmony of forms was_ ob- 
tained. 

Preparation of the castings for a careful finishing 
job is ordinarily rather expensive, but the final machine 
is thus given the appearance of having been made en- 
tirely from sheet metal. However, the final unit cost 
turned out to be actually no more than the cost of the 
chopper which the model replaced. 

Modern design, plus dependable performance, is 
finding for the new meat chopper a highly favorable 
market reception. The cumbersome models the design 
replaced have been outmoded, and the new chopper has 
a design advantage in the van of competition. 
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cae men are 
WITH HIGH HOPES happier these days. 
One sees evidences of 


contact and among al 


virtually every 


most all groups. Something has happened to the 
basic viewpoint of many Americans. Call it shift 
ing politics or relief from pressures or subsidence 
of war fears or new hope or the swing of the emo 
tional pendulum. What matters the name or, in 
deed, the cause or causes? The fact is that America 
has regained some of that lost courage that made it 


industrially great and so engineeringly progressive 


OS T interesting 
is the suggestion 
of Dr. L. W. Chubb, 


Director of the 


POWER SOURCES 
OF THE FUTURE 


Westinghouse Research 
Laboratories, who stated before a recent meeting of 
the American Society for the Testing of Materials 
that in the field of electronics the greatest contribu- 
tion in sight is “the generation of electric power 
directly from the combustion of fuel without the 
intermediate conversion to mechanical power. Lab- 
oratory and analytical work shows most promising 
results. It 1s too early to predict the possible future 
of this research. However, higher efficiencies are 
indicated than are now obtainable in the present 
power plant using rotating machinery.” 

There must be something to this. In 1884, 
Thomas A. Edison, having produced the commer- 
cial availability of electrical energy from central 
generating stations, said: “The great secret of doing 
away with the intermediary furnaces, boilers, steam 
engines and dynamos will be found, probably with- 
in ten years. I have been working on it for some 
months and have got it to the point where an ap- 
parently insurmountable obstacle confronts me 
I've got far enough to know the thing is possible 

| can get quite a current directly from the 
combustion of fuel.’ 

Mr. Edison did not succeed in this ten-year plan. 
Perhaps Mr. Chubb’s contemporaries will. Science 
is forever doing the impossible and who is to say 
that conversion directly from sunlight to electrical 
energy or from raw fuel to usable forms of power 
are beyond accomplishment? There have been a 
number of extraordinary projects undertaken with 


this in mind and each has failed on the critical point 
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As the Editor Sees It — 


of producing sufficient quantities of electrical energy 


with a reasonable cost for the necessary facilities 
to develop them. 

We like the idea, even if it be only because there 
is shown once more a high disdain for supposed 
limitations and restrictions that would curtail scien- 


tific and engineering thought and development 


A Y maker of elec- 
trically energized 
\\ S OT . als 

LAMPS ARE NO products who. still 
JUST ae a a LAMPS thinks ot possible 


sources of electric light 
as being limited to incandescent lamps of the 
familiar kind is due for both an awakening and a 
revelation of untried opportunities. Incandescent 
filaments in clear or frosted glass envelopes whether 
large or small, compact or elongated, are but one 
of numerous opportunities that await the designer- 
engineer who would incorporate a light source 
within the product design. 

Gaseous discharge lamps of many kinds offer ex- 
traordinarily efficient sources of light subject to 
some restrictions as to minimum output, auxiliary 
equipment and monochromaticism. | luorescent 
lamps bring extraordinarily high efficiencies with 
interesting color possibilities and subject to some- 
what fewer limitations than the type previously men- 
tioned. Light confined to the outer ends of the 
spectrum offers so-called “invisible” characteristics 


which serve importantly in various types of controls. 
R* anybody's count 
0.001 hp. is a small 
SMALL MOTORS =, Salata vie 
motor. Yet a large 

SPECIAL PURPOSES number of 


power sources supply 


electrical 


rotating motion to driven parts in the range of 
0.030 to 0.001 hp. and few guides to use exist. 

Here is a realm where friction, changes in tem- 
perature, worn parts and similar factors may raise 
real complications against pre-evaluated power 
needs. Yet, that midget motor must be selected 
which comes closest to foreseeable demands with- 
out unduly increasing size, heat emission, or energy 
requirements. 

A nice problem. Yes. But that is only one of 
the things that the resourceful maker of electrically 
energized products must keep an eye upon and keep 
well informed about if he and his product are to 
retain their competitive advantage. 








styles and sizes of the 
copper-sulphide type. 
B. Another type of 
copper-sulphide unit. 
C. Copper-oxide type 
howing large fins used 

rease radiation. 
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OME products cannot be designed to operate ef 
fectively on ac. current, or at 110-120 volts or 


possibly with 60 cycle frequency even though the 
probability is great that only a standard power supply 
will be available at the point where they are to be util 
ized. Consequently there have been developed a wide 


range of products taking the form of transformers, rec 


tifiers or frequency changers which act as connecting 


links between such products and a= standard power 
1 


] Many of these are of compact design per 


Sup] | 


1 


nutting their ready incorporation into the products 
with which they are to operate. And, because of their 
automatic, attention-free operation the product so 


I 
becomes virtually a plug-1 


equipped 

There are a variety ol needs which these in 
ary devices must answer such as supplying 
lower voltage, a source of adjustable voltage, a source 


o 


of constant voliaze, heavier current, higher or lower 
frequency, direct current, varying current, limited cur 
rent, etc. And, of course, each device has specific ad 


vantages for certain types of jobs. 
Lower voltages than 110-120 are required by many 


1 1 1 


t 


products such as thermostats, magnetic type switches, 















































hen 120 Volts 


signalling systems, coin operated devices, sun lamps, 
mercury vapor lamps, ete., which are most often used 
where only a standard power supply is available. 

low voltage circuits also have the advantage of re 
duced hazard of shock and fire. In many instances 
the cost of wiring low voltage circuits is much less 
than that for the standard 110-120 volt circuits be- 
cause a less expensive wire can be used and insulation 
Is cheaper. 

Natural air draft transformers (so called because 
no form of forced draft is utilized, the edges of the 
core laminations being usually exposed to the air for 
cooling) are used as a means of obtaining a low volt 
age supply from a standard power source. These vary 
widely in size, weight and power capacity. The small 


he control of 


est and simplest in design are used for t 
doorbell and signalling circuits of usually 25 volts or 
less with a range in capacity from 7.5 va. to 1,000 va. 

In this class there are high reactance transformers 
designed to the bell ringing transformer requirements 
of the Underwriters’ Laboratories which provide that 
such transformers must be of two winding insulated 
design, having a primary voltage not exceeding 250 


PECIAL types of air cooled transformers. A. Small 
ontrol transformer with thermostat for protection 
against secondary overload. B. Constant voltage trans- 
former having 6.4-6.5 volt outout with input varying 
from 105 to 125 volts. C. Sunlamp autotransformer 
with fixed magnetic shunt which effects necessary 
voltage reduction after arc strikes. D. Flush type radio 
power transformer which delivers plate potential of 
200 volts plus current for several filament circuits at 
various potentials. 
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volts and a secondary open circuit voltage not exceed 
ing 25 volts. The input under any load conditions 
must not exceed 50 watts and the temperature rise at 
any point on the enclosure must not be greater than 
50 deg. C. above the ambient temperature. Should 
a short circuit occur, its high reactance would permit 
only a current flow well below any dangerous value 
that might otherwise be encountered. 


One drawback of this type of transformer, how 


ever, 1s its poor voltage regulation. For example such 


ill Not Do 





a transformer may have a no-load secondary potential 
of 11 volts, but with a 4% amp. load it would be only 
9 volts, with a 1 amp. load only 6% volts and with a 
114 amp. load only 4 volts. Thus a bell ringing trans- 
former labelled as having a secondary potential of 8 
volts, would have this value-if used as indicated for 
a certain size of bell. But at no-load its terminal volt- 
age might be 11 or 12 volts while with a heavier load 
than specified the terminal voltage would go below 
8 volts. This voltage regulation is apt to be worse 
in the multiple voltage type of high reactance doorbell 
transformer. 

The normal reactance transformers also in this class 
are designed to meet the underwriter’s requirements 
for air cooled transformers which are that the voltage 
of either winding shall not exceed 600 volts; that the 
capacity shall not exceed 10 kva.; and that the tem- 
perature at any point on the enclosure shall not ex- 
ceed 90 deg. C., with an ambient temperature of 24 
deg. C., when operated continuously under full load 
conditions. 

One type of normal reactance transformer is the 
signalling transformer and is usually available in stand- 
ard sizes of 50, 100, 250, 500, 750 and 1,000 volt-am- 
peres. It may have a single secondary voltage or a 
series of taps providing a range from 4 to 24 volts 
in 4 volt steps. Watt or volt-ampere ratings of the 
signalling transformers are generally based on the high- 


OR constant voltage this unit can be obtained with 
an output of either 115, 145, 160 and 2920 volts 
with a variation of less than one per cent. Unit consists 


of two transformers and condenser. 
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est voltage secondary winding. For example a 50 watt 
transformer will deliver 50 watts continuously from 
the 24 volt terminals but only 25 watts from the 12 
volt terminals and so on down. 

Not all of the small transformers used for signalling 
and control circuits are of open core end construction. 
There are some, for example, in which the core and 
winding are given a special impregnation treatment and 
then sealed in a heavy steel case with a high grade of 


~ 


compound which renders the transformer moisture- 
proof, 

\nother type of air cooled control transformer has 
a built-in, non-tamperable thermostat which acts as a 


circuit breaker in case of overload and this affords 


| U MINOUS Tube 
Transformers. A. 
Unenclosed core and 
coil type for small port- 
able signs and limited 
spece. B. Indoor recep- 
tacie type. Tubing 
supported directly by 
high voltage terminals. 
C. Heavy duty type 
showing low voltage 


terminal block. 


protection to the transformer and all equipment con- 
nected to the secondary circuit. Capacities range from 
25 va. to 250 va. 

Where a constant low voltage supply is necessary as 
for cathode coil heating in X-ray tubes, for supplying 
a potential to the cathode in certain types of photo- 
electric cells, or for certain precision instruments, trans- 
formers especially designed for this purpose are avail- 
able. Thus, while the normal transformer secondary 
variations might be from 6.1 volts to 7.2 volts with an 
input variation of 105 volts to 125 volts, the compen- 
sator type transformer would have an output varying 
from slightly less than 6.4 volts to 6.5 volts. 

Sun lamps and glow lamps which are used as a 
source of ultra-violet light from a mercury arc re- 
quire a specially designed auto-transformer which will 
furnish adequate current for running as well as ade- 
quate voltage for starting. Thus, a sun lamp may re- 
quire 9.5 amp. at 30 volts for operation of the filament 
which vaporizes the mercury but after the are strikes 
a current of 30 amp. at 12 volts is required. Trans- 


formers designed for this purpose have a magnetic 


















































































GNITION Transformer A. Type having built-ir 
cre 
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junction box for primary connection. 
covers are utilized. B. Showing type equipped 
-onduit fitting connection on low voltage side 


shunt which automatically effects a reduction im_ sec 
ondary voltage when an increase in current occurs thus 
compensating for changes. 

Some portable tools are designed to operate on 32 
volts and transformers with ratings from 0.1 kva., are 
available for use in supplying current at this potential 
from a standard power supply. This type of trans 
former is also often used (when connected up as an 
auto transformer) as a booster. Thus, the ratio of 
115/126.5 can be obtained and because of the small 
voltage change, a relatively large output, considering 
the physical size of the transformers, is made possible. 

Where the lighting of machine tools is built-in, low 
voltage lamps are often utilized and power for this 
purpose as well as for signal lighting is taken from 
the motor disconnecting switch through air cooled 
transformers supplying either 64 volts, 32 volts, or 
6 volts. The lowest voltage transformer is used where 
rugged lamps are needed to meet excessive vibration. 

Sometimes it is desirable to insulate the circuit on 
which a product operates from the main power source. 
This may be done as a measure of shock protection 
in such products as electro-therapeutic equipment, hair 
dryers, permanent waving machines or other equip- 
ment where continued close personal contact is apt 
to ensue. In many instances it is necessary to keep 
radio frequencies or extraneous noises on power lines 
out of amateur radio transmitters and for this pur 
pose specially designed transformers with an electro- 
static shield between primary and secondary are avail- 
able for connecting transmitter and power supply. 

lor supplying both plate and filament current in 
radio sets there are transformers which have plate 
supply terminal potentials ranging up to 600 volts, 
while power for several different filament circuits at 
various voltages is made simultaneously available. 

lor small radio receiving sets where compactness is 
essential, the necessary reduced voltage for the recti 
fying tube filament is obtained by the use of a ‘‘volt- 
age dropping” power cord which contains a resistance 
lead in addition to the two regular leads. (See also 
p. 31, this issue. ) 

Higher voltages than those furnished by standard 
power circuits are required for ignition purposes in 


gas or oil burners, for the operation of neon signs, 


\-ray machines and radio transmitting equipment, to 
mention but a few examples. 


Transformers for use with luminous tubes are avail- 
able for operation on 110 volt circuits with secondary 
volts from 2,000 to 15,000. The secondary voltage and 
capacity of transformers for a particular installation 
depends upon the length and size of the luminous tube 
that is used. 

One type designed for heavy duty has a completely 
enclosed case of heavy, rust resisting steel and _ is 
equipped with mounting brackets which are electrically 
welded to the case. Another is of thin and compact 
design for use where space is at a premium. 

Indoor types are designed for use in locations where 
pleasing appearance is essential and are equipped to 
be hung in suspended position. These types also have 
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OR variable voltages. A. Variable autotransformer 

Brushes slide over bared section of coil giving 

output range of O to 150 volts. B. Induction voltage 

regulator with range of O to 200 per cent of line 

voltage. Capacities 1, 2 and 4 kva. C. Another type 

of variable autotransformer with range of O to 130 
volts. Note plug outlet and toggle switch. 


special high voltage terminals so constructed that the 
luminous tube can be inserted directly into them and 
hung from the transformer. The smallest of all de- 
signs for indoor built-in use is the open core and coil 
type. Secondary connection is made to flexible leads 
provided with spring tension clips instead of insulated 
terminals. Another transformer has recently been in- 
troduced for use with small signs. The transformer 
itself is used as a base and the sign is self-supported 
by that part of the tube leading to the high voltage 
terminals. One new design for use with luminous tubes 
of the interior decorative type can be mounted flush 
with the wall. This transformer is covered by a white 
flush plate which has two openings for the luminous 
tube electrodes to be inserted directly into the recessed 
high voltage terminals. 

Because standard types of luminous tube transform- 
ers operate on low power factor (20 to 60 per cent 
depending upon the length and characteristics of the 
connected tubing) there is a need for a special type 
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WITH STANDARD 120 AC. POWER SUPPLY 


TRANSFORMERS WILL GIVE 


AC 
Output Voltage Type 

9l6—-14% Vacuum tube filament supply 

6—7% Constant voltage (for photocell light 
source) 

111% and 23 Incandescent sign lighting 

O—Z5 Bell ringing, signaling 

19—35 Sun lamp 

6, 32, 55 and 64 Machine tool control, lighting and 
portable tool power 

15—100 Vacuum tube bias 

95—138 Booster and line voltage corrector 

115,145, 160,180,220 Constant voltage 

155—240 Mercury vapor lamp 

O0—260 Variable voltage supply 

O—4600 Vacuum tube plate supply 

9, 0O0OO—15,000 Luminous tube 


5 ,000—15,000 Gas and oil burner ignition 


RECTIFIERS WILL GIVE 


DC 
Output V rItage Type 
O—120 Copper-oxide and copper-sulphide 
(dry disc) 
O—5,000 Mercury vapor (electronic) 
O—12,500* High vacuum (electronic) 


*Higher voltages possible where full current capacity of tube is 
not utilized 


Dynamotors are also used to obtain dc. power. 











where power companies have bonus and penalty power 
factor clauses in their rate schedules. Such high power 
factor types of transformers are available with built-in 
capacitors connected to the primary circuit and have a 
power factor of about 90 per cent at full load. 

For use with high intensity luminous tubes a type 
of transformer is available which has unusually large 
output ranging up to 360 ma. at 5,000 volts. 

Ignition transformers for oil and gas burners are 
designed for incorporation into the burner itself and 
therefore must offer compactness in size and ease of 
connection. Primary connection is effected outside the 
transformers to leads which pass through low voltage 
BX connectors or inside built-in junction boxes. These 
junction boxes are in effect open spaces within the 
transformer housing but shut off from the core and 
windings. Screw on plate covers are utilized, knock- 


OMPLETE dc. rectifier supply units for use with 

110-120 volts ac. A. Cabinet enclosed unit with 
rectifiers, transformers, fuses, relay and batteries for 
emergencies. B. Small, compact type equipped with 
copper-oxide rectifier, transformer and resistor which 
supplies 125 ma. at 6 volts. C. Another small type 
with additional ac. supply terminals for lighting circuit 
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IGNALLING and contro! transformers A. Multi- 


voltage type with terminals enclosed in box 
Knockouts provide entrance. B. Small control type 
built into relay to supply current at 20 vo!ts. C. En- 


closed and unenclosed type in several sizes. Note 


exposure of laminations for cooling 


outs permit convenient entrance and sufficient space 
is provided for splicing and the connection of any ad- 
ditional wiring that may be necessary. For large burn- 
er installations demanding 24 hour continuous service, 
heavy duty type transformers are available. And 
where there are two electrode systems designed for 
use with heavier oils, twin units can be obtained in 
one large case for independent or multiple operation. 
Ignition transformers range in size from that deliver 
ing 18 ma. at 5,000 volts for gas burner ignition to 
that delivering 30 ma. at 15,000 volts for heavy 
duty oil burner ignition. It is of interest to note that 
a great deal of attention is being given to making igni- 
tion transformers radio-interference proof and in re- 
cent designs a considerable degree of success has been 
obtained. 

High intensity mercury vapor lamps require a po- 
tential of 240 volts for starting but only 155 volts for 
normal operation. Because of this, special high re- 
actance transformers are used. These are designed 
for flat surface mounting, for suspension between ceil- 
ing and outlet box, for incorporation into the lamp 
housing and for outdoor weatherproof use. They are 
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Panreceae [T 
tube A. tn- 
directly heated : i 
hollow cathode 


type for industrial 








TE ¢ applications In 3, 
“y 1.5 and 15 amp i. 
ro B. Mer- 7 
cury vapor grid 
type May be * 
used for stepless i 
reguiation of = 
plate potential. ees 
A B 


available in 250 and 400 watt sizes with power factors 
ordinarily of from 50 to 65 per cent and with capaci- 
tors the power factors are 90 to 95 per cent. 

Variable voltage of a range of 0 to 200 per cent of 
that of the standard power supply can be obtained 
with a hand operated induction voltage regulator. This 
regulator might be considered to be a variable ratio 
auto transformer having shunt and series windings. 
This type of regulator is available in one, two and four 
kva. Spice. 


\nother type of regulator is in effect a tapped auto 


transformer. Variation in output voltage is accom- 
plished by means of a moving brush which passes over 
the bared surface of the transformer winding. [ull 


maximum rated current may be obtained over a wide 
range and a fine voltage variation of from 0.5 volt 
to »? 


6 per cent of the line voltage is possible. This 


regulator is available in sizes up to 9 kva. 


Constant ac. voltage is essential for the effective 
operation of many devices such as talking picture am 
plifiers, radio transmitters, sound recording equipment, 
color comparators, photometers, etc. For this purpose 
a voltage regulator is utilized which will stabilize the 
output voltage within plus or minus one per cent at 
any load from no load to full load. One type of reg- 
ulator consists of two transformers with primaries in 


series. One transformer operates at high magnetic 
density and is partly resonated by means of a con- 
denser. The secondaries of the two transformers are 
connected in series opposed. This regulator is avail- 


able for a wide range of secondary voltages and may 
even be obtained with a high and low voltage output. 


F MR MOST effective operation many products such 
as magnetic brakes and clutches, fire alarm and sig- 
nal systems, electro-plating equipment, magnetic sepa- 


YNAMO- 

TORS of a 
type used to sup- 
ply dc. Allter- 
nating current is 
fed into one 
winding on arme- 
ture and direct 
current is taken 
through a commu- 
tator from a sec- 
® ond winding 





rators and sound and music distribution equipment are 
designed for operation on direct current. When only 
a standard ac. power supply is available, direct current 
can be readily obtained with the aid of electronic tube 
or dry dise rectifiers. 

The copper sulphide or copper oxide dry disc recti 
fier is particularly adaptable where high current at rela 
tively low potentials is required. Separate units can 
be connected in parallel to deliver currents up to 600 
amps. and by series connection potentials up to 120 
volts can be obtained. These rectifiers offer the ad 
vantages of high adaptability, silent operation, heavy 
load limits and long life. They are available in insu- 
lated stud, bolt or foot mountings. 

One of the most convenient arrangements is a com- 
bination transformer and dry dise rectifier assembled 
as a unit which may be had in a range of capacities 
and with either fixed or variable output. The fixed 
type may be open mounted on a flat base or totally 


Ward Leonard Clarostat Mfg 
OMPLETE 
electronic 
rectifying unit 
with bracket 
mounting for 
use with mag- 
netic chucks. 


QETAGE 

dropping 
power cord 
used to reduce 
input voltage to 
small radio sets 
where space is 
notavailablefor 
a transformer. 





enclosed in a metal case. One make has a de. output 
of 125 ma. continuous or 200 ma. intermittent at 6 
volts. Another make, of the variable voltage type, has 
a special circuit which makes possible the close main- 
tenance of the established terminal voltage under vary- 
ing load conditions. One model of this type provides 
a de. voltage of 1 to 22 volts; an ac., voltage of 3 to 
47 volts; a de. or ac. current of 6 amp., continuous 
or 10 amp., intermittent duty. Large dry disc recti- 
fiers are available with a rated continuous output of 
1 kw. or an intermittent duty output (not exceeding 
20 minutes an hour) of 1.5 kw. 

The question of heat dissipation is important for the 
proper operation and long life of the units. Thus 
larger discs or fins are used to increase the radiation 
area or the rectifying unit is placed in a well ventilated 
position when inside a cabinet or forced draft ventila- 
tion is utilized to permit the operation of the rectifier 
at full capacity. An increase of 500 per cent in out- 
put can often be obtained through forced draft ven- 
tilation permitting an extremely compact installation of 
high capacity. For operating temperatures one manu- 
facturer states that most desirable results are obtained 
when they do not exceed 10 deg. C., above the ambient 


(Continued on p. 51) 
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@ Glimpses of the newest and best ir 
the broad field of electrically-energized 
products as designers and engineer 
make the most of technical progres: 


Produced entirely of molded 
plastics, even to the lamp 
shade and light socket, in a 
lustrous mahogany finish, this 
lesk lamp has an interesting 
feature in the interior finish 
wf the lamp shade. This sur- 
face is coated with aluminum 
paint making an excellent re 





tlecting surface to diffuse 
| : light evenly. Photo courtesy 
: : of Bakelite Corp. 


Hours, minutes and seconds at one 
lance. This modern cyclometer type 


| ] | ] r >1 in } 
lock is smartly finished in | 


lastic material 








No need now for underdone or overdone 
waffles. One of the features of this 
modern waffle iron is the new dial con 
trol. In the center of the dial a sensitive 
heat indicator tells when the iron is at 
baking temperature; a little signal light 
in the foreground tells when waffle ts 
thoroughly baked in accordance with 


ned } le ‘ 1 yn cle or that h 
ed, igiess VaCuumM Cleaner That Nas 








nveniently emptied drawer instead of . 
' 
bag. It n uum cleans but , predetermined setting of the dial. When 
mothproofs furnisht sprays paint, if ce process is completed the current auto 
secticides and norub floor wax, etc matically shuts off and light fades out 


With molded plastic 
case enclosing the 
mechanism this 
Robert Heller design 
vibrator has many 
other features. Oper- 
iting mechanism 

















, ictuates applicators a 
through double coil 

magnet which gives | 

1 Maximum amount of 

' vibration. Control of I 

‘ 


speed and _ vibration 
strength is by means 
of finger touch button 
it rear. Furnished in 
black with polished 
metal trim or white 
with blue enameled 
trim 
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maximum power it the 


tool-proof ventilation with tl 


insure 





Trim lined and retaining the popular and 
proved efficiency features of earlier designs 
this range has surface units. Other features 
ire positive three heat flip switches with SxONet ae E04 


1 


silver contacts which control the surface 


heating units and “ watt watcher” over Designed tor number of indoor 
outdoor projection and _ floodlighting 
ipplications and combining, within a 
single sealed unit, all the elements neces 
sary for the production of controlled 
Ry A atl es aie 
mgnt, this projector lamp embodies a 
aii has aera | oil shied { 
precisely-pressead giass refiector and 4a 
> | r >> - 'o lo 5 
light-redirecting cover lens as part of a 
' ‘ ‘1 +. £1 
funnel-shaped glass bulb. Available in 


two types of cover lenses, one 

wide-spread beam for flood! 

other providing a powerful narrow beam 
tt 


for spotlighting. Uses a 150 wa 





Housed in a luxurious cabinet of rare 
woods and providing domestic and 
foreign reception, this console radio has 
ich features as continuously variable 
tone control, multiple push button sta 


t10r selection, automatic volume control, 





ae tone compensation, magnetic trans 
formers and temperature-compensate 
ircuits. et 
4 


Having the appearance and performing the functior 


if an electric clock while serving at the same time 
is a radio receiver, this unit is enclosed in a cabinet 
f selected burl and straight-grained walnut with 


olished gold trim. The main feature is that it cat 
be set in advance, like an alarm clock, to turn ot 
hours later—any radio program selected, likewise 
turning it off at a predetermined time. Radio dial 
is placed in lower right hand corner of the clock 
ice and the volume control and tuning knobs are 


inconspicuously placed in front 









This clean lined, cylindrical grinder will accom 
modate work up to 36 in. in diameter and 40 ft. in 
length. Equipped with ten steadyrests for sup 
porting long work between circuits. The headstock 
is mounted at the left of the work table but movable 
along table driven by an adj I 
motor through multiple 
running in oil; swivel table is pivoted 
near the right end and moved at 
means of a screw driven by 3 h.p 


< 





speed reducing unit; electrical control apparatus 


1 1 1 ' : 
housed in two steel cabinets on the table. 





















































ovel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con 
tinued advances in product progress 
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freshness. Equipped with adjusta 
grind regulator, tight transparent c 
tainer for bean coffee supply and measur ’ a 
=e @: F > a 5 C Without connecting wires of any kind 
ing cup. Simply flip the switch eat 1 
g and by remote control, this portable 


ivory base with grind regulator in re 
: ‘ - Tune master tunes in any radio set from 


any point within the home. Has n 
connections to the radio set. By setting 
the radio dial at the specified spot and 
turning the set on first, it is ready t 
yperate the moment it is plugged into 
the electric light socket, either a.c. or d.c 
It provides instant rapid choice of four 
radio stations by modern push buttor 
tuning or it operates manually to select 


iny station desired by turning the knot 





Combining a complete radio receiver 
r lar A single rd oper 
5 tes both radio and lamp on either 
I irrent. Volume contr : 
; t : ing mechat Ra is f fi on a No more loss of lamps necessary. This 
ee ot) = ane magnetically operated adapter for locking 
: rece Se tn eaP standard lamps into standard brass shell 
ee a ea or plastic sockets is supplied with a 
= 5 plastic shell that is threaded to accom- 


modate reflector or shade holder. The 


1 1 1 
special magnet locks or unlocks the lamps. 
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Electro-therapy has progressed rapidly in recent 
years. So have the machines that. with specially- 
designed and carefully-controlled generators and 
rectifiers yield the desired results. This recent 
re-design is truly noteworthy for the careful 
integration of f inctioning and operating elements 
| as for the pleasing appearance gained 





as We 


Controlled 


Current Output 
In A Notable Re-Design 


O PHASE of electrical physical therapy has a 
more distinctive or scientific background than 
“low voltage therapy.” From it as a basis has 
arisen nearly every other important electro-therapeutic 
procedure. At the convention of the American Medi- 
cal Association in St. Louis in 1910, the first McIntosh 
Polysine Generator made its bow to the medical pro- 


BY HEINZ A. MUELLER 
CHIEF ENGINEER 
MCINTOSH ELECTRICAL CORP. 
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Mcintosh polysine generator, 
therapeutic machine, as recently re-designed 


electro- 





















fession and since that first model many changes and 
progressive improvements have taken place in the con- 
struction of the apparatus. Different current modali- 
ties or current wave forms have been added and vari- 
ous ones have been eliminated as time and clinical 
experience have defined their therapeutic or non-thera- 
peutic quality. 

Today, electro physical therapy has taken an im- 
portant place in the clinical realm of the medical field. 
And, no doubt, as time proceeds, the science of medi- 
cine will reveal many more uses for electricity in the 
successful treatment of different human ailments. 

Since the human body consists of a composite mass 
of tissues, which have electrical constants like any 
other substance or matter, it is possible to actually use 
the body of man as a conductor of electricity thus 
involving one or more of the following phenomena: 

1. Heat Effect. While heat is developed along the 
path of any electrical current due to the resistance of 
the pathway but with galvanic or alternating currents 
for low voltage treatment the effect is so negligible 
that to produce sensible heat in the body, high fre- 
quency currents are applied. 

2. Chemical Effects. Passing a direct current be 
tween electrodes immersed in an electrolytic solution 
results in positive ions being attracted toward the nega- 
tive pole and negative ions attracted by the positive 
pole of the source of current. This will change the 
concentration of the electrolytic fluid medium. In 
addition to the “interpolar effect’ characteristic and 
chemical changes take place at the electrodes which are 
known as “polar effects.” \Where the positive pole is 
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applied to the human body, an acid reaction takes place ; 
while at the negative pole an alkaline reaction is ob 
served. 

3. Mechanical Iffects. 


] 


plied to the human body in an interrupted torm, or 


If an electric current 1s ap 


when the galvanic (direct) currents are used in a 
wave form, there is produced within the body a “shock” 
contraction of muscles. 

The MelIntosh Polysine Generator produces eleven 
ditferent current modalities or current forms. 

While the previous polysine generator manufactured 
by McIntosh Electrical Corporation gave utmost satis- 
factory service to the medical profession, it was con 
sidered unwise to let developments stagnate and re 
search proceeded with the objective of redesigning the 
instrument for greater mechanical and electrical eff- 
ciency, increased modernity in appearance, and more 
effective therapeutic usage. Modern or not the gen 
eral appearance had to be conservative enough to ap 
peal to the medical profession. It was necessary to de 
sign such an apparatus that manufacturing and as 
sembling time costs would be in line to meet increasing 
competition with decreasing price levels. Much thought 
had to be given to produce an instrument easy to oper 
ate as well as repair in case of unforeseen break-down. 
It was also desirable to produce a virtually noiseless 
instrument in keeping with the quiet dignity of a phy 
sician’s office. Many months of creative and develop 
mental work preceded the finished product which took 
the following form: 

To meet the demand for beauty and impressive ap- 
pearance in the modern mode, a hand rubbed diamond 
matched grained walnut cabinet of streamline design 
was chosen to replace the former staid type of steel 
his new 


by Mc- 


cabinet. With consideration of harmonizing t 
unit to blend with other type of units produced 
Intosh Electrical Corporation, a standardized harmoniz 
ing design of cabinet structure was necessarily adopted. 
In this cabinet, ample drawer and shelf space was pro- 
vided to permit the storage of accessories needed for 
the clinical application of the polysine generator. 

To effect economies in manufacture, repair, and 

t 


servicing, the chassis of the unit was built to consist 


ERE is the electrical chassis. A 
The control panel with frequency 


and milliammeters as well as snap 
witch, rheostat and contact plate 
controls. B—From the underside of 


the control panel 
plug-in connection, etc. 


motor-generator 


peed control of 


formers, etc. C—Speed control unit. 
By means of the tw 


obtained. 


CHEMATIC wir- 
ing diagram for 
the polysine genera- 
tor. The dotted lines 
indicate connections 
made by means of 
the modality selector 
switch. The connec- 
tions shown serve to 
produce the galvanic 
sinusoidal wave cur- 
rent. Essential ele- 
ments are: 


L Line 
T Transformer 

MG Motor Generator 
S: Line switch 


a iid” te 4 
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R3 Potentiometer 
9,500 ohms 

R; Vernier control 
2,500 ohms 


Se Meter switch C Condenser 6 mfd 
R Copper oxide rectifier CH Choke coil 250 ohms 
circuit DM DC. Milliammeter 


R; Bleeder resisto AM AC. Milliammeter 
10,000 ohms PCH Pole changer 
R2 Rotor bloc resistor PB Patient binding post 


2,500 ohms P Pilot light 


of two main sub-assemblies—the control panel and 


While this fea 


ture 1s an important factor in a low cost assembly 


the mechanical chassis sub-structure. 


process it has the additional advantage in servicing and 
repair procedures since every component part of the 
chassis is easily accessible. A further economy is en- 
gendered when it is necessary for any reason to return 
either of the two sub-assemblies from the office of the 
purchaser to the factory for repairs. The transporta- 
tion weight is lessened, the packing cost is greatly re- 
duced, and the simplicity of service operations which 
results is most desirable. 


show Ing multiple, 
Below, 
rectifiers, trans- 


o friction discs a 
zero to 45 rpm. 


iG 

































and 
fea 
bly 
and 
the 
en- 
turn 
the 
rta 
re- 
hich 


© 
t 


































































— PERMANENT MAGNET 
lee 


Since the chassis and control panel are designed as 
separate sub-assemblies and since 18 wiring connec 
tions must be made from the control assembly to the 
chassis, a separable jack plug connection is utilized to 
make interconnection a simple procedure. The whole 
chassis is actually a power plant in itself, producing 
direct current (galvanic current), alternating current 
(sinusoidal current), the latter of 60 cycle and 350 
cycle types. 

To produce the galvanic current, a system was em 
ployed using a transformer feeding into the copper 
oxide rectifier connected in bridge circuit. Well pro- 
portioned copper oxide rectifiers were decided upon 
since they operate noiselessly and almost constantly 
trouble-free. Considerable thought was given to a de. 
generator rather than a copper oxide rectifier but this 
idea was cancelled due to the brush noise and the brush 
wear and tear in such devices. 

To produce the 350 cycle sinusoidal current, a spe- 
cial ac. generator was designed using a 12 pole perma- 
nent magnet nickel alloy steel rotor. By grinding the 
pole faces of the rotor to certain contours predeter- 
mined by experimental work, it was possible to have the 
generator produce an alternating current free from “‘slot 
ripples” and commutator ripples as experienced when 
direct current is utilized from a de. generator to excite 
the ac. generator rotor. 

The motor, ac. generator, and speed reduction as 
sembly are built into one compact unit. To eliminate 
motor vibration and accompanying noise, the motor 
unit is equipped with sleeve bearings and the whole 
motor generator assembly is rubber mounted upon an 
aluminum base. The complete chassis is similarly 
mounted on rubber runners fastened within the cabi- 
net, itself. 

By means of this carefully designed rubber cushion- 
ing process and by using an aluminum base which pro- 
vides a deadened effect in response to vibration, ex- 
cellent results were obtained in producing a quiet oper 
ated machine. 

To produce the various galvanic waves, modulated 
sinusoidal currents, and the interrupted currents, the 
unmodulated current is sent through a wire wound re- 
sistance block. The brushes assembled on the brush 
rotor arm rotate on this wire resistance and by means 
of slip-ring and stationary brushes, the varying poten- 
tial from the rotating brushes is delivered to a poten- 
tiometer. 

The speed of the rotating brush holder arm de- 
termines the wave frequency of the current. To ob- 
tain a vernier speed control, the friction dise arrange 
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Y means of a single unit motor-generator set the 
machine is energized. The 350 cycle 

put current is obtained throug! 

rotor and a stator field with a single phase d 


a permanent ma 


Ninding. 


tributed twelve-coil 















ment is used. By means of a knob convemently post 
tioned at the front of the cabinet and precision screw 
and nut assembly, the movable friction disc can be 
made to change its position along the friction disc 
mounted on the motor generator unit. The fibre dise 
ring is used for the movable friction dise instead of 
the previously employed rubber ring. This substitu 
tion eliminates wear and assures trouble-free operation 
over long periods. By this means any desired speed 
of the rotor arm can be obtained from O to 9O rpm. 

Moving the speed control knob in either direction 
also operates the speed indicating drum mounted on 
the control panel connected in unison by means of a 
steel wire string attached to the movable friction disc. 
To reduce noise in the friction dise and the speed con 
trol unit and to eliminate the necessity of lubrication, 
the unit is equipped with graphite filled bronze bearings 


of a standard type. 
CONTROLS AND INSTRUMENTS 


HIS panel had to be laid out not only to permit the 
use of all of the instruments and indicating devices 
necessary in the operation of the machine but it was 
essential that these be given a balanced arrangement in 
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order that all controls would blend with the general 
cabinet design. Thus, the panel is made with a glossy 


Oo 
2 ¢ 


black background with aluminum lettering—an anodiz 
ing process. The entire panel is screwed to the chrom 


ium plated upper assembly chassis frame and the entire 
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chassis as a whole unit may be easily pushed into the 
cabinet on top of the rubber mounting runners from 
the rear 


METERS IMPORTANT HERE 


| eens physician, in using this unit, is concerned with 
ac. as well as de. and since he is particularly in- 
terested in the current drawn by the human body, both 
ac. and dc. milliammeters are furnished as a part of 
the control assembly. These meters have large scales 
to facilitate readability and each meter has two scales 
from 0 to 15 and O to 150 milliamperes. By means of 
a switch located directly below each meter, the meter 
range may be conveniently changed and the desired 


In the middle of the panel is conveniently located 
the speed control drum which has a dial indicating the 
wave frequency per minute. At the right of this there 
is the main control as well as tht vernier control of 
current intensity. The main control is a potentiometer 
used to regulate the voltage applied to the human body. 
The vernier control is a rheostat in series with the hu- 
man body and it is utilized to make very minute cur- 
rent adjustment. This vernier control is especially 
valuable in electrolysis and ionization procedures where 
the physician must deal with small current energies such 
as one or two milliamperes and sometimes desires to 
make an accurate adjustment to maintain patient com- 
fort and tolerance. Even quite small changes in these 
low currents produce appreciably different results. 


ELEVEN CURRENT WAVE FORMS DEVELOPED BY THE POLYSINE GENERATOR. 
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scale utilized. Between the two meters on the control 
panel is placed a modality chart which diagrammatically 
shows the different currents produced by the polysine 
generator. Each current is given a number as well as 
a descriptive name. 

To switch from one modality or current to another, 
different connections within the power plant must be 
made. In order that such connections may be ac- 
complished with the utmost ease, a dial selector switch 
was decided upon and this is shown at the left side of 
the control panel. The numbers given on the selector 
switch coincide with the numbers appearing on_ th 
modality chart mentioned above and by one easy turn, 
as, for instance, from modality 4 to modality 5, we 
change the emission of the power plant from a gal 
vanic wave of sustained power peak to a galvanic sinus 
oidal current. The nicety of such an arrangement is 
well conceived. It lends ready facility and convenience 
with freedom from errors to the product in the hands 


of the physician 





Galvanic current This is a very 
smooth, even, galvanic current obtained 
by means of a transformer feeding into 
the copper oxide rectifier. This changes 
the alternating current to a pulsating 
direct current, which in turn passes 
through a condenser and choke filter cir 
cuit where all the alternating current 
ripples or pulsations are removed or 
filtered out. Such a galvanic current as is 
produced has a decided polar effect and 
is utilized in ionization (ionic medica- 
tion), electrolysis (epilation and tissue 
dissolution), etc The positive pole 
attracts acids, repels alkalies, attracts 
oxygen, hardens tissues, stops hemor 
rhage, and produces a hard firm scar of 
tissue, etc. The negative pole attracts 
alkalies, repels acids, attracts hydrogen 
softens tissue, promotes hemorrhage, and 
produces a soft pliable scar tissue 
2. Interrupted Galvanic Current. The 
polysine generator embodies a mechani 
cal interrupter through which the gal 
vanic current may be interrupted at 
various rates from 10 to 90 times per 
minute. Such an interrupted current is 
employed by physicians protesting the 
reaction of degeneration of nerves and 
muscles for if the muscle fails to respond 
it means that a final diagnosis can be 
made and a treatment possibly outlined 
3. Galvanic Wave. This is a uni-direc 
tional galvanic current and the number 
of waves may be changed from 5 to 45 
pulsations per minute. This galvanic 
wave current always maintains its polar 
ity or chemical properties and, therefore 
has chemical effects similar to the 
straight galvanic current 


4. Galvanic Wave with Sustained Peak 

This is another form of the uni-directional 
galvanic current and the polysine 
generator is able to develop this wave 
at pulsations from 5 to 45 per minute. 
This current is similar to modality No. 3 
with the exception that the current rises 
faster to its predetermined value, at 
which it remains for a certain length of 
time before reducing to zero value again 
5. Galvanic-Sinusoidal. This is an alter 

nating galvanic current and may be 
produced with 10 to 90 pulsations 
per minute 

6. Super-lmposed Wave A current 
combination of galvanic current and 
alternating current super-imposed by 
sending a galvanic wave from the copper 
oxide rectifier in series through the 
winding on the transformer, is an out 
standing modality of the polysine gener 
ator. The number of pulsations of this 
current may be changed from 10 to 90 
per minute 

7. Rapid Sinusoidal Current. This is a 
current of 350 cycles per minute 

8. Interrupted Rapid Sinusoidal. This is 
a 350 cycle sinusoidal current of the 
interrupted variety The number of 
interruptions may be varied from 10 
to 90 per minute 

9. Rapid Sinusoidal Wave. This is a 
350 cycle sinusoidal current with sine 
wave modulation 

10. Rapid Sinusoidal—Sustained Peak 
This is a 350 cycle alternating current 
modulated to the sustained power form. 

11. Rapid Sinusoidal—Slow Alterna 
tions This is 60 cycle earth-free 
alternating current 


Between the generator and main control, a pilot light 
is located to indicate to the physician whether the ma- 
chine is operating or not. At the same time this pilot 
light indicates the wave form of the current employed. 
If a straight galvanic current is used, the pilot light 
illuminates continually. If the interrupted galvanic 
current or the interrupted sinusoidal current is em- 
ployed, the pilot light alternately is illuminated and 
non-illuminated, ete. 

Below the speed control indicator, there is located 
the motor switch and the transformer switch. At the 
bottom of the control panel are the two terminal con- 
nections and between them a pole changer switch is 
mounted. By means of this latter switch, the polarity 
of the terminal connections may be changed to either 
positive or negative and the handle of the switch always 
points toward the positive pole. It is desirable to have 
the means for switching polarity when giving treat- 
ments which employ the galvanic currents. An added 
factor of flexibility. 


ELECTRICAL MANUFACTURING 
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(Continued from p. 42) 
temp. Another sets a desirable maximum of 185 deg 
I, with a possible maximum of 265 deg. fF. For min 
imum ambient temperature a limit of —40 deg. F., is 
given for one type. Generally the operating life of 


Iry dise rectifiers is shorter at higher temperatures. 

\ll dry disc rectifiers suffer to a certain extent from 
a slight decrease in voltage output over an initial oper 
ating period due to an increase in internal resistance 
This decrease is usually in the neighborhood of 10 
per cent. Where a constant potential is necessary or 
where the output voltage must be maintained above a 
certain value the rectifier may be connected to deliver 
an initial voltage which is high enough so that when 
the decrease occurs the final value will still be above 
the required minimum. These are given a rating based 
on their output after seasoning. Another arrangement 
is to have a series of taps provided on the associated 
transformer so that higher input voltages can be suc 
cessively applied as the seasoning takes place. 

In some dry disc rectifiers the efficiency is about 70 
per cent for new units and about 40 per cent to 50 
per cent for fully seasoned units. Other types are 
claimed to have practically constant efficiency through- 


out their entire life. Another factor which must be 
taken into consideration is voltage regulation with an 
increasing load. In new units this may be 15 per 


cent; in old, anywhere from 15 to 35 per cent. 

Kor the operation of telephone systems a uniform 
and constant de., power supply is required. Complete 
rectifying power units housed in steel cabinets for wall 
mounting are supplied for this purpose. They con- 
sist of specially designed transformer with double sec- 
ondary which provides an ac. supply at low voltage 
for auxiliary uses, dry disc rectifying unit, electrolytic 
condenser, choke coil and fuse. They are available in 
a wide range of sizes from that delivering 1 amp. cont. 
de. at 6 volts to that delivering 0.35 amp. cont. at 26 
volts. Other types are made which deliver 7.5 amp. 
de. at 48 volts or 0.5 amp. at 90 volts. 

Electronic tube rectifiers are widely used as de. power 
sources for radio sets, magnetic chucks, magnetic sepa 
rators, control and signalling devices, dc. motors, etc. 
The electronic tubes which act as the rectifying ele- 
ments are, of course, replaceable and this makes pos- 
sible the maintenance of operation efficiency over a 
considerable period of time. Tubes are available in 


SOLATION trans- 
former used to 
lessen possibility of 
shock on personal 
use appliances. 
Variable primary can 
also be used as 
secondary for a re- 
stricted variation in 
voltage. Available 
in 100, 250 and 500 


Va. Capacities 
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all types and sizes from the small 6 volt-6 amp. type 
through those supplying 20 amps. at 60 volts and 10 
amp. at 250 volts. Polyphase tubes having all elements 
in one envelope and with an output capacity of 25 to 


300 amps. can be obtained and other rectifying tubes 
furnishing power at voltages up to several thousand 
volts are manufactured. 

Complete rectifying units can be obtained with trans 
formers, tubes and controls compactly mounted in a 
steel cabinet with output voltages ranging from 6 volts 
to 230 volts and capacities from 12 watts to 1540 watts. 
Where controls are to be separately mounted in a posi- 
tion convenient to the machine operator, units are avail- 
able having only transformer, tubes and fuses. 

Used less frequently as a source of de. current is 
the so-called dynamotor which is in fact a combined 
motor-generator with a common field and armature but 
having separate armature windings. Thus, 110 volt ac. 
current is fed in through slip rings to one winding on 
the armature while dc. current is taken off through a 
commutator from the second winding. 


FREQUENCY CHANGERS SOMETIMES NEEDED 


[BRATOR type converters have made possible the 
conversion of direct current into alternating cur- 
rent at various frequencies. There is now available a 
frequency changer utilizing vibrator converters which 
operates on a standard 110 volt ac., 60 cycle power 
supply and delivers 110 volt ac. output at any one of 
ten different frequencies which can be selected by means 
of a tapped switch. The capacity of this equipment 
is 100 watts and frequencies ranging from 20 to 100 
cycles can be obtained within the accuracy of 1 per 
cent. An electronic rectifier converts the ac. current 
input and the resultant de. current is filtered and passed 
on to a vibrator type of converter which is equipped 
with ten vibrators of different frequencies. 
requency changers of large capacity generally take 
the form of an ac. motor-generator set in which the 
generator supplies current at a different frequency than 
is delivered to the motor. 


Data and information for this article have been: obtained 
through the cooperation of the following companies which 
manufacture transformers, rectifiers and frequency changers: 
\cme Electric & Mfg., American Transformer, B-L Electric 
Mfg., Dongan Electric Mfg., Edwards, Electronic Labs., Gen- 
eral Electric, Julien P. Friez, Jefferson Electric, P. R. Mal- 
lory, Pioneer Gen-E-Motor, Raytheon Mfg., Reynolds Electric, 
\. E. Rittenhouse, Sola Electric, Standard Transformer, Thor- 
darson Elec. Mfg., United Electronics, United Transformer, 
Ward Leonard, Webster Electric, Weston Electrical Instrument 
and Westinghouse Electric & Mfg. 
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NEW ELECTRICAL AND MECHANICAL PARTS, EQUIPMENT, 


Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





TAPER ROLL CLUTCH 


Incorporation of 


tapered rolls that 





are free to float in mo 
5 obagteageetade SQUIRREL-CAGE HOIST MOTOR 


cient clutch which 
can be engaged or 
disengaged at will 
and w gradually 


Rigidly constructed for severe intermittent service 
where frequent starts, stops and reversals are 
encountered. Handles light loads quick!y while 
heavier loads cause the speed to decrease with a 


ha release corresponding increase in torque. Causes minimum 

7 f oo ee disturbance to the line and permits the use of a low 

ee ee cost full voltage starter on the maiority of installa- 
Al 1 oY KA ; 


tion Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 





TIME SWITCH 


Simple construction of this 
elf- tarting ynchronous time 
control assures dependability 
and long life, wear and lubri- 
cation difficulties being prac- 
tically eliminated. Rated capa- 
city is 3000 watts per pole, 
sufficient for all ordinary types 
of loads. Meets the need for 
3 lower priced switch in 
installations which previously 
have had to depend on make- 
hift constructions. Paragon 
Electric Co., 37 W. Van 


Buren Street, Chicago, Ill. 





AIR-COOLED RESISTOR 


Compact and light in weight, this wire wound 
power resistor can be furnished in values up 
to 50,000 ohms with a 50 watt rating. At 
full rating it will run at approximately 375 deg 
. Resistance element is fully sealed against 
moisture. Can be banked for higher wattage 
ratings or units may be assembled for tapped 
resistances. Precision Resistor Co., 334 
Badger Ave., Newark, N. J. 








VARIABLE REACTOR 


Where it is necessary to have a 
smooth, continuous control of 
polyphase ac. power this unit is 
capable of developing a drop of 
300 volts at 50 amp. per coil. 
Raytheon Mfg. Co., 190 Willow 
St., Waltham, Mas 





_ REJUVENATION 
OF OLD MACHINES 


Production equipment may be 
made more modern by substituting 
this three-speed motor drive for 
older line-shaft or similar belted 
power supply. Bracket conver- 
~ sion brings belt drive to old 
pulleys. Cullman Wheel Co., 
1328 Altgeld St., Chicago, Ill. 






ELECTRICAL MANUFACTURING 











VERTICAL MOTOR 


Split phase 1 hp 
motor, suitable for use 
on water circulator 
and a variety of other 
applications, is construc- 
ted for continuous duty 
It extremely quiet 
both in starting and in 
operation, has a high 
starting and pull out 
torque and is equipped 
with a sturdy thermal 
overload witch. In- 
built air circulator in- 
sures adequate cooling. 
Delco Appliance Div., 
General Motors Sale 
Corp Roche ter N y 








MAGNETIC SWITCH 


For use with single phase motors whose normal 
full load current does not exceed 30 amp., this 
device consists of a four-pole magnetic switch with 
two poles connected in parallel, making it equiva- 
lent to a two-pole switch with one overload 
relay. Available in ratings of 3 hp. at 110 volts, 
5 hp. at 290 volts and 7% hp. at 440 volts 
General Electric Co., Schenectady, N. Y. 


RESILIENT MOUNTED 


Rubber mounting furnished on 
split phase, condenser or re- 
pulsion-induction type motors 
effectively eliminates vibration 
and noise on motor base; gives 
maximum absorption of vibra- 
tion in the direction in which 
vibration occurs, at the same 
time allowing for proper 
alignment; takes care of tor- 
sional strains imposed and 
prevents chatter and unneces- 
sary swing of motor when 
operating. Brown-Brockmeyer 


Co., Inc., Dayton, Ohio. 
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MATERIALS, FINISHES TO MAKE BETTER PRODUCTS 








LEVER SWITCH 


»Pace-Saving unit that 
can be furnished singl 
or ganged by means of 
a mounting plate for 
broadcasting, radio re- 
ceiving, public address, 
ndustrial signalling and 
other application: 
where multiple contact 
2 Capacity switche 
3re required to operate 
at low voltages and 

rrents. Each switch 
will take up to 12 con- 
tacts. Centralab, 900 
f Keefe Ave., Mil 


waukee, W 





VITREOUS ENAMELED RESISTORS 


Further refinements made in assembling 
these units have produced a resistor 
covered with vitreous enamel tightly 
fused to the wire, terminal connections 
and tubing. Proper annealing assures 
that the resistance wire will not change 
in service. Available in 10 and 90 
watt sizes and in a wide range of 
resistance values. Aerovox Corp., 70 
Washington St., Brooklyn, N. Y. 


MECHANICAL AUTOMATIC 
CONTROL 


Provides entirely automatic speed regula- 
tion to make possible synchronization of 
different machines and separate sections 
of a single machine; maintenance of con- 
stant tension and uniform peripheral 
winding speeds; and maintenance of 
uniform pressure, weight, liquid level, 
temperature and other variable elements 
The control is sturdy, simply designed 
and constructed, and fool-proof. Reeves 
Pulley Co., Columbus, Ind. 


























































































NEW ELECTRICAL AND MECHANICAL PARTS, EQUIPMENT 





Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 





MOTOR OPERATOR 


Employed to give effect to 
automatic control provided by 
thermostats and similar sensitive 
instruments themselves without 


recourse to electrical relays. 


ise on low voltage which i 


LIMIT SWITCH 


Utilizing a mercury-button con- 
tact mechanism to open and close 
the circuit, this single pole limit 
switch is particularly suitable for 
use where the force available for 
operation of the switch is small 
inasmuch as the only force re- 
quired to operate the unit is that 
necessary to lift a lightweight 
molded lever arm. General Elec- 
tric Co., Schenectady, N. Y. 


the 


For 


furnished to the control circuit 


and motor by the secondary of a 
with 


sime le transformer supplied 
this device) from 110 or 





CORD CONTROL REEL 


Fully enclosed, self-contained unit made 
in a variety of sizes and designs for either 
990 external or concealed mounting auto- 





SELF-LUBRICATING BEARING 
BRONZE 


Offers long uninterrupted service, pro- 
tection to the shaft or housing, has 
sufficient strength for outstanding per- 
formance, eliminates harshness, provides 
conformability for misalignment and 
supplies the right amount of oil where 
and when needed. Suitable for applica- 
tions that are hard to lubricate, likely to 
be neglected, or where additional 
lubrication might injure goods in the 
process of manufacture. Johnson Bronze 


Co., 570 S. Mill St., New Castle, Pa. 


MERCURY LAMP 


Concentrated source of 
ultra-violet radiation for 
fluorescent effects, this 100 


its ac. supply lines eccordina to matically controls extension cord length watt bulb is constructed of ; 
eicsacaates, Se Beton on electrical appliances and equipment. filter glass which selec- 
Inc., Baltimore, Md It eliminates cord wear, keeps casters tively absorbs undesired 
from damaging the cord, stops kinking radiations. Universal burn- 
and tangling and avoids danger of ing in type, the lamp has a 
accidents. Cordomatic Div., Wacuum rated average of from 


Cleaner Corp 


SAFETY 
SWITCH 


of America, Wissahic- 3,100 to 4,000 angstroms. 


on Ave. at Juniata St., Philadelphia, Pa. General Electric Vapor 


Lamp Co., 887 Adams St., 
Hoboken, N. J. 
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Hazards which might arise from 
the overturning of portable elec- 
tric heaters are minimized when 
this switch is used. Supply cir- 
cuit is instantly broken should 
heater tip over. Features a 
rugged construction at low cost 
with builtin metal mercury switch 
element. Powrex Switch Co., 
190 Willow St., Waltham, Mass. 
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COMPACT TELEVISION TUBE 
Improved type of cathode-ray tele- 
vision receiving tube with 9-inch 
screen measures only 16 inches in 
length compared with the earlier 
93-inch tube. It can be mounted 
A\p horizontally in a shallow cabinet per- 
mitting direct off-the-screen viewing 
ce of 3nd reproduces images in black and 
mn for white tone National Union Radio 
iis 100 Corp., Newark, N 
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FLOAT SWITCH 











One, two or three circuit control 
mechanism operated by a single float 
is primarily designed to control two 
or three pumps in simple sequence. 
Automatic Control Co., 2590 Uni- 
versity Ave., St. Paul, Minn. 
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Morse & Co., 60 


AND THERE ARE ALSO — 


HIGH SPEED COPPER PLATING PROCESS 
about four times as fast as ordinary cyanide 
processes because of 100 per cent cathode 
efficiency, using high cathode current den- 
ity. Smooth, bright, heavy coatings from 
0.001 to 0.003 in. can be obtained in from 
10 to 20 minutes, leaving excellent surfaces 
for direct deposition of bright or dull nickel. 
Deposits are free from pits and can be easily 
buffed. This new process can be installed 
in the usual cyanide plating equipment. 
High purity copper anodes are required 
and these remain bright and clean throughout 
the operation. E. |. du Pont de Nemours 
& Co., Inc., Wilmington, Del. 


WOOD SURFACE possessing the warmth 
and beauty of natural woods is impregnated 
and treated so that its glass-like surface is 
impervious to liquids of all kinds. Will not 
chip, break or crack. Available in mahogany, 
oak, walnut and pine wood designs. The 
material is tough, long-wearing, durable and 
hard. It is furnished in sheets 48 by 96 in. 
which can be cut to any desired specifica- 
tion or quickly drilled for attaching. Will 
not warp or spring when properly applied. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


HIGH STRENGTH STEEL is characterized 
by an excellent ductility combined with a 
high yield point and ultimate tensile strength. 
Has excellent welding properties and does 
not air harden. Being inherently fine grained, 
it withstands fatigue exceptionally well 
Offers greater resistance to corrosion and 
abrasion than mild carbon steel. Can be hot 
formed at temperatures up to 1600 deg. F 
and air cooled without change of character- 
istics. Available in sheets, strip, plates and 
bars and can be furnished in widths up to 
80 inches. Great Lakes Steel Corp., 
Detroit, Mich. 


SURFACE HARDENING by electrical in- 
duction permits the surface heating and 
quenching of practically all ferrous metals of 
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Non-inductively pie-wound on porcelain in Q, 
4, 6 and 8 sections and enclosed in glass, these 
units provide full protection against extreme 
heat, humidity and severe atmospheric condi- 
tions and insure sustained accuracy, noise-free 
performance and trouble-free life. Ohmite 
Mfg. Co., 4843 Flournoy St., Chicago, Ill 


suitable analysis in a matter of seconds. 
This process assures five to ten times longer 
wear, a hardness tolerance of +2 points, 
and minimum of distortion. Ohio Crank- 


shaft Co., Cleveland, Ohio. 


METALLIC RIPPLED FINISH gives an attrac- 
tive wave line eect and a metallic sheen in 
one coat which is sufficient to hide surface 
imperfections. It can be used on any non- 
porous surface and on fairly smooth metal 
without the use of priming, sanding and other 
costly preliminary preparations. The mixture 
is applied by spraying and the coated objects 
allowed to air dry for about 20 minutes and 
then baked at 295 deg. F. for 1% hours. 
Hilo Varnish Corp., Brooklyn, N. Y. 


PORCELAIN ENAMEL FINISH for space 
heaters has remarkable adherence, is immune 
to discoloration, heat corrosion, absorption 
and is easy to keep clean. Consisting of a 
ground coat oversprayed with a silverflake 
liquid, a single firing is all that is necessary 
to produce this finish which provides the 
durability and beauty of porcelain enamel at 
a notably reduced cost for both material and 
production. Can be applied equally well 
to either cast iron or sheet steel. Chicago 
Vitreous Enamel Product Co., Cicero, Ill. 


SHIELDED ARC ELECTRODE, heavily 
coated, for correcting machining errors, 
filling up defects and for producing a soft 
machineable, drillable weld on grey cast 
iron. Entire weld area may then be ma- 
chined, sawed, drilled andtapped. Lincoln 
Electric Co., Cleveland, Ohio 


DEFLECTION OF RUBBER MOUNTINGS 
can be regulated by the user to provide 
either a soft or stiff type mounting according 
to the nature of the service. This feature is 
made possible through the construction of 
the mounting which consists of rubber vul- 
canized to two parallel metal discs which 
are drilled and tapped for a 546 in. U. S. S. 
thread. The hole extends through the entire 
length of the mounting. B. F. Goodrich 
Co., Akron, Ohio. 














































amps for Every Product Need 


N GENERAL the term lamp may be applied to any 
1 


electrical source of light, whether visible or invisible, 


which is contained within a glass, quartz or other 


type of enclosure. Those lamps designed to give out 
visible light, and employed for general illumination, are 
the most familiar, but there are many lamps used for 
purposes other than general lighting. To the alert 
manufacturer of electrically-energized products the field 
of lamps is as needful of intelligent acquaintance as are 
those many other phases of electrical power, heat, 1n- 
strumentation, control and indication that he must con 
sider in seeking to make better and more sales-appealing 
goods. 

Incandescent lamps are those whose light 1s pro 
duced by the heating to incandescence of a filament of 
tungsten wire, which is enclosed in a glass bulb. These 
lamps are usually made with a screw socket for use in 
ordinary luminaires, or fixtures. About 65 per cent 


1 


of all general lighting needs are fulfilled with lamps hav 


ing full inside-frosted bulbs and ranging in ratings from 
15 to 150 watts. 
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ULTRAVIOLET VIOLET BLUE CREEN YELLOW ORANGE RED 


Incandescent lamps of the smaller sizes are contained 
in highly evacuated bulbs while those of 40 watts and 
above have gas-filled bulbs and should not be employed 
for outdoor service without proper protection from the 
elements. 

In the general service ratings lamps may also be 
obtained with clear glass bulbs suitable for use in 
shielded reflectors and for floodlighting purposes, but 
these should never be employed in any situation where 
it will be possible for the lamp itself to be visible as 
unpleasant glare will then be experienced. 

Lamps having white bowls are 
made for use in open type equip 
ment, such as dome reflectors as 
they minimize the direct and re 
flected glare, but their efficiency is 
about 3 per cent lower than that of 
lamps having the clear or inside 
frosted bowls. 

In sizes 60 up to 500 watts, in- 
candescents are also made in_ the 
form known as “daylight” lamps 
which are supplied with blue bulbs 
and emit a whiter light than the 
frosted or clear lamps. This is a 
partial approach to natural daylight 
and provides sufficient color correc- 















STUDIO 


tion to make them useful in many 
industrial applications especially for 
assembly and inspection processes. 

Silvered bowl lamps have a 
permanent coating of mirror silver 
on the bowl which shields the bril- 
liant filament and forms a_ highly 
efficient reflecting surface. The part 
of the bulb not occupied by the sil- 
ver coating may be inside-frosted. 
These lamps are particularly suited 
for use in indirect lighting. 

Small lamps, not exceeding 50 
watts, are made in a wide variety 
of bulbs for use in illuminated signs 
and for similar decorative purposes. 







DENTAL May be obtained with clear, inside- 


frosted, red, blue, green, yellow and 
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Dowmetal Gives This Product 


LIGHT IT NESS PLUS Lower Cost 


This is one of nine DOW METAL 
picker rolls that..... 





eee os ce ane 


...cut the cost of making 
and operating this machine. 


DOW METAL’S* extreme lightness plays an 
important part in hat making machinery pro- 
duced by Doran Brothers, Inc. 


In their fur blowing and cleaning machine the 
extreme lightness of DOW METAL has cut nearly 
200 pounds of weight from the nine picker 
rolls that revolve at 4200 r.p.m. It has reduced 
starting load and power requirements to such 
an extent that standard motors now replace 
the special motors formerly used. 


But that’s not all. The ease of machining 
DOW METAL has cut the cost of finishing these 
rolls by a full third! 


Assembly and repair operations are greatly 
simplified by fabricating the long chain and gear : 
guard on the side of the machine of DOWMETAL. 
The exceptional lightness of this large piece enables 
a single man easily to remove and replace it. Simi- 
larly, the lightness ofthe DOW METAL picker rolls has 
greatly reduced the time required to balance them. 





















This is only one of countless examples of how MAGNESIUM ALLOYS 
DOW METAL’S extreme lightness, combined with LIGHTEST OF ALL STRUCTURAL METALS 
great strength and ready machinability, has made 
possible better products and lower costs. Investi- 
gate DOWMETAL for your products. W rite for the 





illustrated DOWMETAL booklet—“Industry’s DOWMETAL is available in sand, permanent mold and die i 
Lightest Structural Metal” —today. castings, sheet, strip, plate, forgings, st ndard and special ex- 
THE DOW CHEMICAL COMPANY truded shapes. It is one of the easiest of all metals to machine. ‘ 
Midland 2 Dowmetal Division . Michigan 


Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and 
Madison Streets, St. Louis; Field Building, Chicago; 1400 16th Street. 
San Francisco; 2260 East 15th Street, Los Angeles 


*Reg. U.S. Pat. Off. 
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many decorative tints, while the 25 and 50 watt ratings 
are also made in clear daylight bowls. For household 
decorative effects the bowls may be of flame shape or 
may be round and finished in white, ivory or flametint. 

Other incandescent lamps are manufactured in man) 
modifications to meet special purposes in most of which 
cases the lamp constitutes an integral element of the 
case, apparatus or appliance with which it is used. 
These may include both physical dimensions and char- 
acter of light output. Some of these modifications, and 
their applications, are as follows: 

LLumiline lamps, in capacities of 30, 40 and 60 watts, 
are built in the form of g 


s 


lass cylinders of small diameter 
in which the filament extends for almost the entire 
length of the tube, which is about 12 or 18 inches. In- 
stead of the conventional screw bases, the lumiline 
lamps have a contact cap at either end so that any 
number may be assembled to form a continuous line of 
clear or colored brilliancy. They are largely used in 
show cases where they are mounted in such a manner 
that they will be completely shaded from the eve but 
will cast their light onto the merchandise in the case. 
They are made with clear, inside-frosted and colored 
tubing. .\lso employed to a considerable extent are the 
tubular lamps which are cylindrical in form but are 
supplied with screw bases for mounting in conventional 
sockets. 

For motion picture and stereoptican service, clear 
glass, designed to withstand the high temperatures gen- 
erated by the filament (the latter so shaped and mounted 
to produce an extreme concentration of the light) 1s 
used. [Except for the smaller sizes (100 and 200 watt ) 


which have bavonet bases, these lamps have prefocus 





bases and are generally made for use with air blast 
cooling which is provided by the design and construc- 
tion of the equipment with which they are employed. 

Spot light lamps are also supplied with prefocus 
bases which require no focusing adjustment for the 
lamp or the spherical mirror. They are built with clear 
bulbs in capacities of 100 to 1000 watts. Lamps for 
floodlighting service are also built in clear bulbs but 
have screw bases. They are provided with = con- 
centrating filaments intended to give a narrow beam of 
light which can be projected to relatively long distances 
with a good control of distribution. 


COLOR CORRECT 





ON WITH INCANDESCENT LAMPS 


ky NATURAL daylight is passed through a prism, so 

that it is broken up into its component colors, a 
spectrum is produced which ranges from the deepest 
visible violet, through indigo, blue, green, vellow and 
orange to the deepest red. In the development of arti- 





ved RECEPTACLE 


ESCUTCHEON 


Miniature indicating lamp 
as built into a switchboard. 


ficial light for general illuminating purposes the object 
is to duplicate, as closely as is feasible, this natural 
daylight, although it is recognized that an exact duplica- 
tion is not attained nor would its attainment, at the 
increased expense that would be involved, be warranted 
in but very few cases. The output of an incandescent 
lamp, as compared with noon sunlight, is stronger in 
the red rays and much weaker in the blues and visible 
violets, but when these lights are compared on the 
basis of visual sensitivity, it is seen that the two reach 
their maximums at about the same point. This means 
that one may see about as readily with adequate incan- 
descent light, but the colors will not appear in exactly 
their true values. For ordinary purposes this discrep- 
ancy is not sufficient to cause any noticeable trouble, 

but for work in which color 

matching and_ selecting is 


OMPLETE general illumina- 

tion unit with integral con- 

struction of Cooper-Hewitt mer- 

cury lamp, transformers and 
controls. 


General Electric Vapor Lamp 
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ARE MADE IN THE PLANT! 


In the face of rising selling costs, look in your plant 














for profits. Today’s need is for manufacturing ac- 
tivity that is not only self-sustaining, but alsoa 
source of direct profit. | 

That can mean only one thing —— lower material 
and labor costs — more production per dollar of 
expense. Idealistic, you say? Not at all! Let us show 


you how! 





A COMMON PROBLEM 


There are two plating difficulties which most metal fabricators face: (1) Rejections due to imperfect 
plating or polishing — marred, scratched and chipped surfaces — coatings that peel. (2) Slow pro- 
duction because of many operations — stamping, plating, polishing, lacquering, etc. With additional 
time losses if plating work is done outside of your plant in a job shop. 

A SENSIBLE SOLUTION Pt 
Switch from plating after stamping or forming to pre-plated, pre-polished American Bonded Metals a 
that come to you completely pre-finished. In 20 brilliant combinations of popular plated coatings and 
standard base metals — with properties and specifications to meet every production need. 

WHAT IT ACCOMPLISHES 
At once, you step up production. And by eliminating at least three costly finishing operations, you 
step up manufacturing profits. Why? Because you merely stamp or form your product directly from 
these pre-plated metals. All finishing operations stop right there. There’s no plating after fabrication, 
































no polishing, no lacquering — no rejects! Every part will be identically like another — completely fin- 
ished in one operation. | 






Everywhere, large users of stamped and formed parts, leading makers of electrical and 
mechanical devices, are now using pre-finished American Bended Meta's. And saving 
money — making money — by doing so. Why not check into the facts in your own case? 


The complete story of pre-finished American 
Bonded Metals is told in an unusual book that 
illustrates the metals in full color — shows hun- 
dreds of successful applications on leading prod- 
ucts in practically every field. Quotes actual cost 
savings. Contains production data compiled in 
one volume for the first time. It is offered to you 
as the most complete design and idea reference 
in the metal industry. A copy is available free. 
Request it, please, on your business letterhead. 





AMERICAN NICKELOID COMPAN 


12 SECOND STREET, PERU, ILLINOIS 


Sales Offices in Principal Cities 
Prefinished SHEETS, COILED STRIP, ROUND EDGE FLAT WIRE 
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involved it is necessary that color correction of some 
kind be provided. This is accomplished by the use ot 
hlters, special globes or colored bulbs, the accuracy of 
correction depending upon the particular medium which 
is employed. This selection, in turn, should be based 
upon the actual requirements since color correction in 
volves additional expense in two ways. First, the light 
producting apparatus is more costly than that for non 
corrected light and, secondly, the amount of current 
consumed is considerably greater than that required 
for corresponding candlepower of unmodified light. 

(a) North skylight lamps employ accurately correct- 
ing filters by means of which it is possible to practically 
duplicate the color of outdoor daylight. As compared 
with unmodified artificial light, from 6 to 8 times the 
wattage is required for the same foot-candle values. 

(b) By use of enclosing globes of special crystal blue 
glass, the light from the incandescent lamp may _ be 
modified to approximately that of direct sunlight at 
noon. Lumuinaires equipped with these globes are 
classed as noon sunlight lamps. Their color rendition 
is sufficient to make them satisfactory for the illumina- 
tion of rooms in which color processes are carried on 
such as lithographing, color printing, tobacco grading, 
etc. Their current consumption for equal foot-candle 
values is 2 to 3 times that of unmodified light. 

(c) Daylight lamps, as previously referred to, are in 
candescents having blue bulbs that emit a white light 
which is a step toward daylight whiteness but not to 
the degree attained by the lamps above described. The 
light of the daylight lamp blends well with natural day- 
light and is found most agreeable from the workers’ 
standpoint in offices and similar positions. To approxi 
mate the candlepower output of a clear lamp the day- 
light lamp of next higher rating should be used. 

(d) Enclosing globes with a slightly bluish ingredient 
are frequently used in place of the plain globes in view 
of their whiter appearance which produces a most pleas 
ing effect although they do not appreciably modify the 
color quality of the light. The illumination obtained 
with these globes will be 10 to 30 per cent less than 
that obtained from the same type of unmodified globe. 


a = 


x» } 
—+ Screw Base + 4 
T T — 
toa 
ee / WS 
) i LL. | \ 







x. 
x CS 
Heater . 


Filament S, Mercury 






\l 


Electrodes 





Mercur , 
in Ultraviolet CLOW CAMP 
Transmitting —2 
4 Glass Globe S-—8 
I© 


LSpring\ Clear Glass/ 
ch 
















p Bulb 
Aluminum 
Cap>s ; 
TUNGSTEN ARC LAMP BLUE GLOW LAMP 
Ultra-violet light sources of 
Westinghouse and General 
Electric. 


Home sun lamp as made by 
Hanwia Chemical Mfg. 








a 2B 
NCANDESCENT and mercury lamps of identical 

rating. A—This 1000 watt pre-focused pro- 
jection lamp (General Electric) is of the incan- 
descent filament type while B—this 1000 watt 
mercury lamp (General Electric) is of gaseous dis- 
charge form. The element at the right is the lamp. 
At the left the lamp in its water cooling jacket. 


Miniature incandescent lamps, as implied by their 
name, are of small size and are usually emploved for 
localized illumination purposes rather than for general 
lighting. While generally provided with tungsten fila- 
ments, they may be obtained also with carbon filaments 
when so desired. Used for decorative purposes they 
are familiar as sign illuminators and Christmas tree 
decoration, but it 1s in the industrial, telephone, dental, 
surgical and indicating applications that they find their 
most useful fields of employment. So wide is the va- 
riety of their possible shapes and sizes that descriptions 
of all of the various types would be beyond the range 
of this article. 

Lamps of miniature ratings are made in globe sizes 
)1 


as large as , inches down to the “grain of wheat” 


which is %4. inch in diameter and is rated at 0.2 watt. 
Bases are of standard candelabra screw, bayonet or 
special design while many of the smaller lamps have no 
bases at all but filament leads are brought out for con- 
nection to the line. Some of the lower ratings are 
made for operation on battery circuits of low voltage 
while the larger may be used on the regular lighting 
voltages. The bulbs are round, tubular, decorative or 
of special shape, depending on the design of the lamp 
and the purpose for which it is to be used. 

When employed for the industrial applications above 
suggested, the lamps are usually installed as built-in 
elements of the switchboard, instrument or appliance 
with which they are used* The accompanying photo- 
graphs and drawings will serve to illustrate a few of 
the many applications that may be made with minia- 
ture lamps. 

Luminescent lamps invoke light that is emitted 
by the discharge of electricity through a gas or vapor 
which produces a luminous arc. In the former the 
bulb is filled with some form of gas while the vapor 
lamp contains a substance which becomes a vapor only 
after the lamp has been subjected to the flow of current 
which, by generating heat, causes the active material 
to vaporize. 

The oldest form of luminescent lamp which is now 


in practical use is the Cooper-Hewitt mercury vapor 


lamp which is classed as a low-intensity lamp as the 


“Building Lighting Into the Machine,” ELectricAL MANU- 


1 
FACTURING, August, 1935. 
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the 400-watt tube is of double-wall construction. The 
most generally employed ratings are for 250 and 400 





watts, but an 85-watt lamp has been developed in which 


TypPic AL gaseou the inner tube is of quartz about 1% inches in length. 
is ae lamos. A rn . . : . 

discharge lamp There is also a 1,000-watt size with which a water 

Mercury vapor with 


cooling jacket is employed. 
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screw base (Spanner 
Vapor Lamp). 8B As an illuminating agent the mercury are lamp is 
Neon glow lamps employed mainly for industrial and_ street lighting. 
Representative of The nature of its light inhibits its use where color dis- 
Westinghouse and er Ee ri ; . 
Senasct Clccbvi: crimination is involved but for such inspection work as F 
| 2 -~ T2 > tarts , “Ye . > . : . ‘ re 
| Vapor Lamp Yo WATT 2 WATT 1WATT cee _ detection of scratch s, ert and faults C 
the mercury lamp is most effective. For many lighting 
purposes it is the practice to use a combination of mer is 
cury vapor and incandescent light, as the latter supplies . 
mercury vapor through which the discharge takes place the red rays which the mercury light lacks and the re- lo 
| tS at very low PESOS usually but © SEORAIOD OFS mulhi- sulting illumination is an approach to natural daylight. fc 
1} meter. This lamp emits a light having a line spectrum High-intensity mercury lamps are at present used in 
| composed of four visible lines lying respectively in the luminaries as the sizes and capacities in which these \ 
violet, blue and yellow areas, the greatest strength being lamps are made are not well suited to applications in- “ 
in the two lines of yellow. \s these lines Seat near volving built-in construction. 
the point of maximum visual sensibility, the hight 1s Of The sodium lamp is somewhat similar in construction - 
high seeing value but is lacking in color distinction. to the high-intensity mercury lamp but operates on the ve 
As an illuminating medium the Cooper-Hewitt light principle of discharge through sodium rather than mer- th 
is largely used where high intensity 1s required but color cury vapor. Aboot 95 per cent of the light emitted fe 
discrimination Is ae needed. Since the spectrum lines is produced by two closely related spectrum lines in the 
ot this light are of high actinic value it finds a wide field yellow band so that the light is of a golden glow to R 
of application in photographic work where the lights which the eye is most receptive. Its monochromatic ‘ 
— ane sa puotographing and for photographic sitet character renders it unsuited for applications demand- Pp 
ing. For studio use one or more tubes are readily com- ing color discrimination and, up to the present, its use r 
bined with a portable support having the necessary has been largely limited to highway illumination in t 
transformer and balance resistance incorporated in the which freld it ic proving nicht naptahiaiaial. d 
base so that the complete outfit is entirely self-contained. K E 


A type of luminescent lamp that is finding wide ap- 
plication for many industrial purposes is the negative 
glow lamp which is made in ratings from 2 to 3 watts. 


The tubes are also built into the framework of photo 
copying machines and photostats. For general illumina- 
tion the tubes are suspended horizontally thus giving 
a broad, well-distributed light. of electrically excited gases between electrodes, no fila- 


In these lamps the light is produced through the agency C 
: ; : , , t 
Developments following that of the Cooper-Hewitt 


ment being employed. In operation it is necessary that 


} lamp have resulted in a quite different form of mercury the lamps be used with ballast resistance but, in many : 





vapor lamp which is known as the high-intensity type, sizes, this resistance is incorporated in the screw base 

commercially referred to as type H. In these lamps so that they may be used in ordinary sockets on standard 

the discharge takes place through a eae oS lighting voltages. When such lamps are made without 

mately 800 millimeters and the tubes, which are from the necessary resistance they are, with a single excep- ! 

LA ¢ P inchec 3 oe dicen’ “exeenans bee Q Be c Ra é - fy . S ‘ 

11g to 2 inches in diameter, range from 8 to 13 inches tion, provided with bayonet, radiatron or other special ] 

es ee scniecieneeT sea Gtlahtenss 5 , : ; : a: 

in over all length. In the smallet rating (29U watt ) bases so that the absence of the base resistance is imme- ¢ 

the discharge takes place through a single tube while (Continued on p. 76) i 
I 
I 
I 
f 
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lamps as avail- 


able for product | 
installation. A 
Canopy light for 1 
localized use. In- 
ert shows how 
rluorescent sources d 
are indicated 
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EXPLOSION-PROOF MOTORS 


Construction features of totally enclosed 
non-ventilated and fan-cooled explosion- 
proof motors approved by Underwriters’ 
Laboratories for safe operation in hazardous 
locations. Fairbanks, Morse & Co. Ask 
for 12-01. 


MOTOR STARTER 


How this full-voltage magnetic motor starter 
is designed specifically for use on modern 
machines which demand compactness, con- 
verience of installation and dependability of 
their controls. General Electric Co. Ask 
for 12-02. 


RECTIFIERS 


Answers questions on the construction, ap- 
plication and performance of dry metallic 
rectifiers which offer dependable, noiseless, 
trouble-free service in electrically energized 
devices. Wide variety of types available. 
B-L Electric Mfg. Co. Ask for 12-03. 


TRANSFORMERS 


Suggested designs and methods of installa- 
tion of a new line of surface or flush 
mounted transformers for use with lumjnous 
tubing adapted to interior decoration and 
illumination work. Jefferson Electric Co. 
Ask for 12-04, 


BEARINGS 


Progressive size and numerical listings of 
completely machined and finished standard- 
ized bronze bearings for production and 
maintenance of all kinds of machinery and 
machine tools; also bronze bearings for all 
makes of electric motors ranging in size 
from %o to 100 hp. Bunting Brass & Bronze 
Co. Ask for 12-05. 


FLEXIBLE TUBING 


Seamless, flexible bronze tubing with welded 
ferrules available in various diameters and 
lengths to offer vibration-free pipe connec- 
tions between compressors or pumps and 
other product parts. American Brass Co. 
Ask for 12-06. 


LAMINATED PLASTIC 


Up-to-date information for designers and en- 
gineers on the insulating and mechanical 
properties of this laminated phenolic ma- 
terial, its manufacture in three basic forms 
and suggestions for its machining. Con- 
tinental-Diamond Fibre Co. Ask for 12-07. 
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WELDING CONTACTOR 


How an electronic power switch for use with 
existing timing facilities may be assembled 
in two different forms for controlling the 
primary of welding transformers. Westing- 
house Electric & Mfg. Co. Ask for 12-08. 


DIE CASTINGS 


Illustrates how the rapidly growing use of 
zine alloy die castings in hardware applica- 
tions has made possible production econo- 
mies, at the same time maintaining the in- 
dustry’s high standards. New Jersey Zinc 
Co. Ask for 12-09. 


VARIABLE SPEED UNIT 


Outstanding features of an inexpensive 
variable speed transmission used to give in- 
stant, accurate, flexible control, improve 
quality of finished products and cut produc- 
tion costs. Available in sizes up to 7% hp. 
Gives a speed selection over a 5 to 1 ratio. 
Ideal Commutator Dresser Co. Ask for 
12-10. 


SYNCHRONOUS MOTORS 


Designs and characteristics of bracket bear- 
ing type synchronous motors for direct con- 
nected or belted service. Discussion of the 
use of these units for improvement of power 
factor. Allis-Chalmers Mfg. Co. Ask for 
12-11. 


TAPPING DEVICES 


Auxiliary elements, offering high production 
with economy, involving ball bearing type, 
geared, high speed tapping devices in several 
widely adaptable forms. Charles L. Jarvis 
Co. Ask for 12-12. 


@ No cost or obligation. 
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FASTENINGS 


Approximate shapes and dimensions of nails, 
rivets, screws and other parts which can be 
economically made to meet specific problems 
by the cold forged method. Also general in- 
formation regarding ferrous and non-ferrous 
metals available for their fabrication. John 
Hassall, Inc. Ask for 12-13. 


BUSHINGS, BEARINGS 


Describes and illustrates a wide variety of 
bearing and bushing applications on ma- 
chines and appliances, and modern methods 
of design and manufacture which influence 
bearing cost and performance. Federal- 
Mogul Corp. Ask for 12-14. 


CONTROL DEVICES 


Application and specifications of ac. and de. 
relays, stepping switches, solenoids, electric 
counters, mounting equipment and miscellane- 
ous remote control accessories. American 
Automatic Electric Sales Co. Ask for 12-15. 


SOLENOID VALVES 


Operating characteristics of solenoid valves 
used for automatic control service on heat- 
ing, refrigeration and air conditioning sys- 
tems, liquid level controls, etc. Davis Regu- 
lator Co. Ask for 12-16. 


WELDING TRANSFORMERS 


Wide variety of transformers for incorpo- 
ration within spot, butt and seam welders, 
also similar transforming units for medical, 
neon sign and heating purposes. Eisler En- 
gineering Co. Ask for 12-17. 
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SELF-TAPPING SCREWS 


Advantages of using self-tapping screws 
with the patented recessed heads in making 
fastenings to metal or plastics. Dimensional 
data are given for these screws, available 
in two types with four head styles. Parker- 
Kalon Corp. Ask for 12-18. 


SPEED CONTROL 


Principle of operation, speed regulation and 
control, and speed range of an efficient vari- 
able speed transmission. Charts and draw- 
ings supply engineering information and 
performance data. Lenney Machine & Mfg. 
Co. Ask for 12-19. 


COPPER ALLOYS 


Brief discussion of standard alloys, their 
physical and chemical properties, range of 
application and forms in which they are 
manufactured. American Brass Co. Ask 
for 12-20. 


WELDING TIPS 


Users of the resistance welding process will 
find herein specifications of a standardized 
line of spot welding tips and water cooled 
holders for all applications. P. R. Mallory 
& Co., Inc. Ask for 12-21. 


BRONZE PRODUCTS 


Complete listing of stock sizes of cored and 
solid bars both in the rough and semi- 
machined, and data on three types of oilless 
bearings. E. A. Williams & Son, Inc. Ask 
for 12-22. 


GEAR-SHIFT MOTOR 


Fingertip control, three speeds forward, one 
reverse, built into a motor-transmission unit 
offers an effective new aid to the machine 
tool designer. Lima Armature Works, Inc. 
Ask for 12-23. 


CASTINGS 


How this organization is equipped to pro- 
duce high grade castings from the blue 
print stage to the assembled products, fin- 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in The United States 
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ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 
NEW YORK, N. Y. 


ished in porcelain enamel, various plate 
finishes or in paint and lacquer. Chicago 
Hardware Foundry Co. Ask for 12-24. 


BALL BEARINGS 


Engineering data on precision ground and 
unground radial, thrust and combination 
type ball bearings and pressed steel ball 
bearing sheaves, wheels and casters. Nice 
Ball Bearing Co. Ask for 12-25. 


METAL POWDERS 


Tables indicating screen tests and densities 
of standard grades of metal powders de- 
veloped to meet exacting requirements of 
diversified applications. Metals Disinte- 
grating Co. Ask for 12-26. 


MAGNESIUM ALLOYS 


Engineers who must design for adequate 
strength with minimum weight will find in- 
teresting facts herein about magnesium al- 
loy castings. Data section is devoted to 
specifications of special and standard mag- 
nesium alloys, their physical and mechanical 
properties and general qualities. Magnesium 
Fabricators. Ask for 12-27. 


ABRASIVE WHEELS 


Self-truing grinding wheels with wired mesh 
inserts insuring constant contact between the 
wheel and the object being ground. A guide 
to forms, sizes and use. Ever-Tru Abrasive 
Wheels, Inc. Ask for 12-28. 


REVERSING DRIVE 


Features of this improved design of revers- 
ing motor drive for planers which contribute 
to quicker action, thereby reducing operating 
time and costs and speeding up production 
output. Reliance Electric & Engineering 
Co. Ask for 12-29. 


LIGHT BEAM CONTROL 


Construction, application and technical speci- 
fications of a compact light relay and its 
companion light source, recent photoelectric 
developments for production control. Elec- 
tronic Control Corp. Ask for 12-30. 
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MOUNTED WHEELS 


Complete line of mounted wheels in standard 
shapes and sizes for coping with grinding 
problems in the matters of stock removal, 
finish and precision. Carborundum Co. Ask 
for 12-31. 


RADIO PRODUCTS 


Description, general specifications and _ list 
of stock sizes of midget, transmitting and 
micro condensers, trimming and padding 
condensers, plug-in coils, coil forms and 
sockets, transformers, chokes and couplings 
for ultra-high frequency, high frequency 
and broadcast receiving and transmitting. 
Hammarlund Mfg. Co., Inc. Ask for 12-32. 


STEEL GUIDE 


Handy reference tables, weight charts and 
standard specification listings of a wide 
range of uniform, high quality steels and 
allied products carried in stock for imme- 
diate shipment. Joseph T. Ryerson & Son, 
Inc. Ask for 12-33. 


TRANSFORMERS 


Wide variety of transformers for almost 
every product need with complete specifica- 
tions and indications of performance, di- 
mensions and applicability. United Trans- 
former Corp. Ask for 12-34, 


RELAYS 


Devices and systems developed for signal 
and control duty and designed to produce the 
maximum of operating efficiency and service. 
Autocall Co. Ask for 12-35. 


TEMPERATURE CONTROLS 


Design and functional features, specifica- 
tions, and case and drilling dimensions of 
direct set indicating controllers for tem- 
perature and pressure. C. J. Tagliabue Mfg. 
Co. Ask for 12-36 


PRECISION SWITCHES 


Shows by diagrammatic drawings how diff- 
cult electrical contact problems may be 
solved by the application of compact pre- 
cision switches. Micro Switch Corp. Ask 
for 12-37. 


SET AND CAP SCREWS 


Why socket set and socket head cap screws 
simplify design problems and are economical 
to use, especially in inaccessible places and 
in machines that operate with considerable 
vibration. Bristol Co. Ask for 12-38. 


NO-OIL BEARINGS 


Precision oil cushion bronze bearings in 
many types and forms with full dimensions, 
specifications and characteristics. Oil con- 
tent 35 per cent by volume in special cop- 
per, tin, graphite bearings. Chrysler Cor- 
poration. Ask for 12-39. 
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FLAT oTEEL 
— for STRAIGHT SHOOTING 


ing and 
padding 
ms and 
ouplings 
requency 
smitting. 4 ; : : 3 
r 12-32. Even the most expensive tripods have had the vibrating 

bugaboo when fully opened. But here is one that will hold 

the camera for as crisp a picture as anyone might desire. 


a It’s made by Scovill primarily from flat steel stock. 





— Twenty-six different parts are involved in its manufac- 
anc ° . . 
r imme- ture. The tripod legs themselves are in four sections, yet 
| & Son, the over-all taper required for perfect telescoping is accu- 
rately maintained. 49’ long, open, and 163” long closed, its 
individual units are from 93" to 14” inches long, to permit 
a compact piece for carrying. 
r almost ; ; ; 
specifica- Ingenious swivel and double locking arrangements on the 
ar di- versatile head of the tripod can be best appreciated, from a 
rans- ‘ - e acum 
production standpoint, only upon close scrutiny. Original 
specifications for the job were laid down by the customer, 
a nationally known source of supply for photographic ma- 
— terials and cameras. Scovill engineers developed the speci- 
xduce the fications further and adapted them foreconomical production. 
1 service. aes 4 , ‘ ; 
This job, developed by Scovill, working in close collabora- 
tion with the customer, is one of the many that come to 
S Seovill as blueprints... as models... or as an idea. You 
specifica- present them. Scovill has the engineering staff and the 
isions of equipment to produce them advantageously. 
for tem- “te s ‘ ; , 
bue Mfg. Today — sit down and write us about the production of 
any metal part or product with which you are associated. 
If we can help you, we will, because this is our business. 
The part need not be steel, for Scovill also works in brass, 
now diffi- bronze, copper, nickel silver, aluminum and other metals. 
may be ‘ , 5 ; 
ik ie: Address any of the offices below, or write direct to the 
rp. Ask Company at 65 Mill Street, Waterbury, Connecticut. 
, 
up screws 
conomical : 
laces and Masters af Metal 
nsiderable 
12-38. | 
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ecial cop- Boston, Providence, New York, Philadelphia, Lynchburg, Va., Syracuse, Pittsburgh, Detroit, 
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MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 








Alternating current motors are identified in the ‘Current’ column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start a—Normal torque, normal starting current. 15—Synchronous 


5—Capacitor-start 
6—Capacitor (condenser) 16—Shaded pole 


7—Series 


f—Low starting torque, low starting current. 


13—W ound rotor (slip ring) 
12—Squirrel Cage 14—High cycle 


b—Normal torque, low starting current. 


8—Repulsion ee c—Hisgh torque, low starting current. SPECIAL PURPOSE MOTORS 
9—Compensated repulsion —yi : 
10—Repulsion-start induction é—Hisgh slip. 17—Two-power motors 


11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 





VOLTAGE .. . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘“‘Low Voltage” column. 
MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
























































MOTOR HORSE- o BEARINGS, MOUNT- BUILT-IN 
MANUFACTURER POWER SPEED CURRENT < LUBRICATION FRAME ING SHAFT] FEATURES 
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Baldor Elec. Co. x|x x x x Rix Zi/Ziz1z21= x Sim) 
x x x x}2,5, 6 x x ELSIE x xix/x 
x Lixix x x j6 x x 21S 121= x £52 1% 
x X x x jill x x KZA Si2 x xix/|x 
XiXixgx x x 12a x x x|x|x|x/x x SEx12z 
Barber-Colman Co. x x 15 x x Sr= tx x x x x 
x x x 116 x x Zix;< x x x x 
Bodine Elec. Co. x x\x x1 x (a7 Xi Xiuzi= x x xi xix x siz Ret] xX x x 
x x x 12 x= = x x x Eis EEX {| X(REX x 
Xx x x x }6 x |X x x x x x|x x|]X x X]Xx 
x x x x18 x |X x x x x x |x! Sua | x xX 
x x iD x |x x x x x x/|X SPX 1X1 2S x 
(Frames interchangeable) x x x 412, 16 x |x x x x x Kix SEX) x (Riz 
Crocker-Wheeler x| xix x x xix x ¥|xix/= x|x3= |x Kis x 
Elec. Mfg. Co. x x 5 x x x|/x/x/x x x|x x 
tices x|x 12abcd x |x x x|/x|x/x x|xix|x x|x x 
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x 16 x x Ris Ts x Z| {|x| sez 
Delco Products Div., x x 2,6, 16 x x 
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x x Kixix|<x x }6, 10 x Ef BUX X/REei zee x= Z(X( RAR xs x| x x 
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x 13 x x Si EV= x 
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Dumore Co. x x ix |x x1 xix47, 17 x|xixix x x/x|x x x px x |x x x 
(Two-power & reversing 
switches built-in) 
Electric Specialty Co. x |x x x/x|x x x x x x SSS 1 x 1x} x |x x x |x 
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ie x x x/x/x 18 x |x x x x x SP eS LS Sixis KIRKE x 
Fairbanks, Morse & Co. x x]x x x x |x x x|/x/x/x x x x 
x x 5 x x x 
x x 10 x x x x x 
x/xix|x/}x|x/|x/x/|x [l2abcef x x x SIZ )s Ei tea ES X/xX|x qx 
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... Since the 
shop switched to 


U-S°S ELECTRICAL 


SAME MAN...SAME MACHINE... 
but more armatures every 


STEEL SHEETS 


HAT’S the story in dozens of 
electrical manufacturing plants. 
Not alone because they are now using 
cleaner, more uniform electrical sheet 
stock, but because our specialists were 
invited to study their requirements 
and make definite recommendations. 
This 1s a cooperative proposition, 
from start to finish. First, the manu- 
facturer sees signs of trouble. Dies 
may be wearing out too fast. Or, re- 
jects running too high. He suspects 





that the trouble may lie in the steel. 

So he calls in the man from Car- 
negie-Illinois. The steel man studies 
the problem—is often quick to see a 
resemblance to a situation he has pre- 
viously encountered, for he has been 
chasing troubles like this for many 
years. Together, the two men analyze 
and discuss, and from their combined 
knowledge of steels and manufactur- 
ing methods, achieve the best possible 
production set-up. 


ay 


You can rely on our specialists’ 
recommendations, because they have 
many different grades of silicon steel 
sheet from which to choose. They have 
no interest in promoting any one grade 
over any other—just a sincere interest 
in selecting the sheet that will give you 
best results at lowest production costs. 

Send for a copy of our new bulletin. 
It is packed with useful information 
and electrical tests on the various 
grades of U-S-S Electrical Steel Sheets. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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United States Steel Products Company, New York, Export Distributors 
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ELECTRIC LOCOMOTIVES 


Punish hearings 


...S8$0O DO GENERAL PURPOSE MOTORS 


@ Whether it's an electric locomotive streaking 
over the rails, or a motor driving a machine or a 
lineshaft, it needs dependable bearings. It needs 
bearings like the SSESIF’s in these electric loco- 
motives built by General Electric and Westing- 
house —bearings that take punishing loads at 
varying speeds — and LIKE them. 


And yet — stamina... the ability to withstand 
abuse... is only one of the many advantages of 
SAIS Bearings. Precision—that’s drawn as finely 


as one-half of one-ten-thousandths of an inch—is 
another factor that makes SESS the preferred 
bearing in the electrical industry. 


Sais Bearings cost no more to buy, but they 
cost less — FAR LESS — to use. So whether your 
motor is a giant developing 5000 h.p. or a dwarf 
of 1/100 h.p., remember this: In a motor, bearing 
performance is the only thing that counts. SIG 
Industries, Inc., Front St. & Erie Ave., Phila., Pa. 
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THE OMI ELECTRIC MFG. CO bY 


economical, compact and at the same time, 
one of the simplest made of all motors—as 
simple in construction, in fact, as a shaded 
pole motor, but it has twice the efficiency 
and operates on half the current. Self-starting 
—no internal switch is needed. Extremely 
quiet in operation. 





Over-all sizes only 334” x 334” x 414”. 
Two types for vertical or horizontal operation, 
either solid or resilient mounted. Capacitor, 
here shown mounted on motor, may also be 
mounted separately. Made in 1/40 to 1/150 
H.P. sizes. Write today for complete de- 
scription and engineering data. 


Here is one of the most highly efficient, 







THE OHIO ELECTRIC 


MANUFACTURING CO/ 
5905 Maurice Ave., Cleveland, O.}, 


OHIO MOTORS 


IN SELECTING APPLIANCE CORDS 





(Continued from p. 33) 


Appliance cords. This classification includes the 
cords most suitable for portable electrical appliances 
without heating elements. Only a careful study of the 
probable conditions of use can tell which type of appli- 
ance cord should be chosen for any application. As 
pointed out above, a lamp cord may be suitable for light 
service in which the cord itself is infrequently handled. 
lor medium to severe usage, an appliance cord should 
he selected. 

\fter determining the proper wire size, depending on 
the rating of the product, the most desirable cord con- 
struction will be one which in normal use should have 
But this 
statement can be contradicted on its own basis of con 


as long a service life as the product itself. 
sumer satisfaction. For instance : 

It may be said that the constant handling, pulling and 
twisting of a vacuum cleaner cord requires a substantial 
But some manufacturers, 
feeling that the weight of a heavy cord imposes addi- 


rubber-jacketed construction. 


tional burden on the housewife, specify instead a lighter 
construction. Still other 
manufacturers say that anv rubber jacketed cord has an 
friction 


weight rubber jacketed 


unnecessary “drag” when being pulled over 
upholstery or furniture, so they prefer the easier-sliding 
cotton and that the consumer's 


expense of cord replacement is more than compensated 


covered cord believe 
by the effort saved in use. 

This example might be paralleled in many other de- 
Yet it does not disqualify the statement that for 
every application there is one best cord, for in each of 


VICES. 


the three instances quoted, the manufacturer has felt 
his choice to be the “one best,” as translated into sales 
points. 

The problem is entirely different in such an applica 
tion as an electric drill. Here the manufacturer ought 
to consider whether his product might be used in gar- 
ages and places where the cord could trail through pools 
or deposits of gasoline, oil, or solvents deteriorant to 
rubber. If so, the heavy-duty rubber-jacketed cord 


would be less desirable than either of the following 


alternatives: 1. A cord jacketed in synthetic rubber or 
a special rubber compound resistant to the specific de- 
teriorants expected. 2. A heavy duty cord such as is 
otfered by several suppliers, with tightly woven (not 
braided) cotton jacket over the rubber; the whole pro- 
cessed after assembly to resist oils, acids, common 
solvents and atmospheric conditions. 

Food mixers and similar products, whether commer- 
cial or home types, may be approved with fabric-covered 
cords; but obviously it would be preferable to use at 
least a moisture-proof construction, or better, a rubber 
or synthetic covering resistant to foods that might con- 
tact the cord. Just as the product itself is designed to 
prevent the entrance of foreign materials into the mech- 
anism, the cord should be proof against service inter- 
ruption from normal contacts. The tendency of users to 
wipe such an appliance cord clean with a damp cloth 
should be considered by the manufacturer. 

Portable tools or other devices that might be used 


in outdoor or damp locations might well be provided 
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WE STANDARDIZE ON MICANITE’’* 
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a IS A COMPANY that specializes in equipment 
for the “tough jobs”. Motors and generators 
which they build operate some of the outstanding proj- 
ects in the country. Obviously, insulation assumes an 
especially important part in keeping this equipment on 
the job—holding repair and replacement to a minimum. 

Nine years ago they adopted Micanite segments for 
commutator insulation— found it ideal for their require- 
ments. Then, switched to Micanite Rings, Micanite Tape 
for coils and Flexible Micanite for slot insulation. 
Today, Micanite in its wide variety of forms is the by- 
word for insulation in their plant. 

Consult the chart on the possibilities of making full 
use of Micanite on your own products. 
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MICANITE AND RINGS AND 
SUPER -MICANITE SEGMENTS, 
FOR CONDENSERS 


RINGS AND 
MOULDED 
FORMS 


FORMED PIECES, 
TUBING, 
WASHERS 


STAMPINGS, 
SEGMENTS 


FLEXIBLE 
SHEETS 


MOTORS 
GENERATORS 


COMMUTATORS 


ARMATURES 
COILS, STATORS 


TRANSFORMERS 


CONTROL 
APPARATUS 


HEATING 
UNITS 


CABLES 


FURNACES 


WELDING 
APPARATUS 


X-RAY 
EQUIPMENT 


SEND FOR TEST SAMPLES 


200 Varick Street, New York; 542 South Dearborn Street, Chicago; 
1276 West 3rd Street, Cleveland. Birmingham, Boston, Cincinnati, 
Los Angeles, San Francisco, Seattle. Montreal, Toronto 


OV WIN EIU 8 Vo) Moo) bam 


MICANITE . .. EMPIRE VARNISHED INSULATIONS .. . 
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FOR BETTER STAMPINGS 


@ Better appearance will help sell more 
} 
i 


plated products, and appearance can be im- 
proved with stampings made from Cold Metal's 
new bright-rolled strip steel. Strip having 
this new finish possesses a color particularly 
well suited to plating jobs. Customers using 
the bright-nickel plating process report savings 
up to 25% in nickel required to secure 
satisfactory results. Samples of light gauge 
strip steel illustrating this new finish are 
available in either carbon or stainless grades. 


C.M.P. Accuracy is not new, but the 
combination of close gauge tolerances with 
this new finish makes possible further reduc- 
tions in costs. More feet per pound of strip 
and better die work are synonymous with 
Precision Strip. 





Write for our recommendations covering 
the application of this bright-rolled strip 
steel to your production. 


The COLD METAL PROCESS CO. 


2129 Wilson Avenue 
YOUNGSTOWN, OHIO 


ECISION 


STRIP STEEL 

















the third wire 


to the frame of the device and to ground as a safety pre- 


with three-wire cords ; being connected 
caution. This is required on operation over 150 volts 
by the National Electrical Code; it would be a logical 
salespoint and advantage on such home equipment as 
washing machines where even foolproof design cannot 
anticipate unique forms of abuse. 

Within the space of this discussion, every possible 
application cannot be covered; but the examples indi- 
cate the type of analysis to which use should be sub- 
jected in order to select sufficiently satisfactory cords 
for various appliance duties. 

The accompanying chart indicates the most general 
types of fabric-covered and rubber-sheathed cords for 
appliances. Most used are the round rubber-covered 
cords known as SV, SJ and $, which are of comparable 
construction, light, medium and heavy in the order 
named. The mediumweight S] is amply satisfactory for 
rugged service on office appliances and the like, while 
the heavy-duty type S is almost universally used on 
tools, portable cranes and such applications. S is the 
sturdiest cord covered by Underwriters’ laboratory spec- 
ifications. Its outer covering is required to be of not 
less than 40 per cent rubber, but many suppliers deliver 
this cord with even more durable 60 per cent rubber 
jacket. 

Heater cords. Cords in this classification should be 
used on all electrical devices that have a heating element, 
where the cord may come in contact with a surface 
having a temperature of over 250 deg. F—except that, 
as previously noted, products rated less than 50 watts 
may be approved when asbestos-covered tinsel cord is 
used. Heating devices with surface temperatures under 
250 deg. F. may use rubber-covered appliance cords. 
Heater cords are made usually with unvuleanized rub- 
ber insulation next to conductor and have a liberal 
quantity of asbestos around each wire. The three prin- 
cipal types are the twisted pair cord, the twisted pair 
with outer cotton jacket, and the rubber or synthetic- 
rubber jacketed cord. Underwriters’ Laboratories labels 
two classes of heater cords; the red bracelet label indi- 
cating that tested samples have withstood 3000 cycles 
of flexing; the gold bracelet label, indicating a 10,000 
cycle test period. A red-labeled cord may be equal or 
even superior to a gold-labeled cord in integral quality. 

The safety factor of a heater cord depends on its asbes- 
tos content. In comparing two cords, the one with the 
most generous quantity of asbestos, loosely packed to 
create a bulky flexible cord, should be considered most 
desirable. 

Although rayon coverings may be had on heater 
cords, they are so subject to fraying that cotton is 
usually preferred. A color note is often injected with 
a stripe, tracer or pattern of rayon threads interwoven 
within the cotton. 

Heater cords are used on such products as toasters, 
irons, bed pads and glue pots; when moisture is to be 
present in use, as with water heaters, sterilizers, etc., 
the rubber jacketed type should be specified. 

Resistance cords. This type of cord does not bear 
Underwriters’ Laboratories approval. Every resistance 
cord must be “tailor made” for the device to which it is 
to be fitted, for the natural reason that exact calculation 
enters into its function of voltage reduction. Resistance 
cords are used on miniature radio sets and intercom- 
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, TORRINGTON BLOWER WHEELS 
eS- 
the produce the smooth, quiet performance so essential in : 
to ‘ ° o ‘ ‘ 
; modern heating and air conditioning units because the 
OOS Cc c i 
unique, patented construction breaks up resonance and 
tet a ‘ i - ‘ - 
minimizes noise. Made of aluminum, they resist cor- 
ith rosion, and their light weight facilitates quick Start- 
yen . ° 2 
ing. — saves power. Every wheel is perfectly 
TS, balanced and given a running test before delivery. | 
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te., Write for latest bulletins giving guaranteed capactty ratings, detailed dimensions for al 
wheels and dimensions for housing scrolls. 
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STGNAL Motors are used in the Juices 
Flectric Vegetable Juice Extractor 

Drachenbera Products Ufa. a 923 
Vottingham Road, Grosse Pointe Park, 


Wichigan. 





Here is one of many applications 
| for fractional horse power motors 
| in which Signal specializes. If 
| you want dependable, priced- 
right motors in the following types 
and power ranges: 
Universal 1/500 to 1/10 H.P. 
Induction shaded pole 1/250 
to 1/12 H.P. 


send us your specifications. 





Signal is a specialist in the small 
motor field, with a background of 
successful motor production dat- 
ing back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 


°°) £2) NEG | 
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municators within which a transformer might be too 
bulky or generate too much heat. They are useful for 
adapting standard 110-volt devices for use on a 220- 
volt lines. In one unusual application, a resistance cord 
in conjunction with a switching device steps up voltage 
gradually for a therapeutic lamp, thus lengthening the 
life of the lamp. In another case, a resistance cord 
economically provides different voltages to several cir- 
cults within an appliance. 

Up to a limit of 40 ohms per foot, any desired resist- 
ance may be obtained in standard cord lengths. From 
the standpoint of accuracy, suppliers of these cords sell 
them only completely made up with cap and special at 
tachment plug or lug terminals. Interior construction 
of resistance cords consists of three or four wires, the 
additional wire or wires wound around the conductors 
creatine a transformer effect. 

Resistance cords become warm to the touch during 
operation; and because this is likely to alarm = some 
consumers it may be practical to attach a hanger tag ex- 
plaining the operation. The three or four connections 
at the appliance end eliminate the possibility that an 
ordinary cord may be erroneously used in replacement 
of a resistance cord. 

Special purpose cords. While cords in the groups 
outlined above will serve almost every purpose, it is 
quite likely that modifications for particular needs may 
be necessary or advisable in certain instances. For 
such purposes there are literally scores of cords avail- 
able varying from regular standards; and cord sup 
pliers’ engineering departments are ususally willing to 
assist In planning any new special-purpose cord to meet 
a specific and unusual product need. 

Flatiron and appliance plugs.* Tradition holds the 
electric iron firmly to a completely detachable flatiron 
plug: in other devices there is a trend toward the elim- 
ination of the plug at the appliance end of the cord. 
The method is more economical, to be sure; evelets 
fastened to binding posts, clips or soldered connections 
are lower in cost than plugs and receptacles. But the 
reason goes even deeper. A permanent connection 
means one less opportunity for trouble in service ; ade- 
quate insulating bushings and strain relief can be pro- 

vided; the cord intended by the manufacturer must be 
used with the device. Permanent attachment of the 
cord at the appliance end permits designing a more con- 
vement point of entrance: a toaster connection need not 
he at the bottom, a hand tool can be powered through 
the grip, an office machine may set flush against a wall 
without allowing extra inches for appliance-plug space. 
Thus the designer is not limited by consideration of 
precedent and convenience. 


Among those companies active in the field of appliance cords, 
and including those who co-operated in the development of this 
discussion, are: American Enameled Magnet Wire, American Steel 
& Wire, Anaconda Wire & Cable, Belden Mfg., Boston Insulated 
Wire & Cable, Collyer Insulated Wire, Crescent Insulated Wire & 
Cable, Diamond Braiding Mills, Wilbur B. Driver, General Cable, 
General Electric, Holyoke Wire & Cable, Ohmite Mfg., Rockbestos 
Products, John A. Roebling’s Sons, Rome Cable, Simplex Wire & 
Cable, United States Rubber Products and Whitney Blake. 
Acknowledgment is also made of that co-operative assistance 
given by the National Electrical Manufacturers Association and 

| Underwriters Laboratories, Inc. 


* See “Linking the Product With the Energy Source,” page 
39, ELEcTRICAL MANUFACTURING, April 1937. 


ELECTRICAL MANUFACTURING 


7 ea 
















lot 
gh 


all 


of 


this 
‘eel 
ted 
e & 
ole, 
stos 
— 
ike. 
nce 


and 


THIS LITTLE VOLT WENT 


{n apparently perfect example of electric-powered equip- 
ment works like a hiveful of bees—until one adventurous 
little volt finds a weakened spot in an insulating part. He 
drops his work and jumps. Others follow. Wheels stop. 
Somebody puts together such words as ‘“‘damn” and 
**punk.”’ But it’s the nature of electricity— volt, ohm and 
ampere—to go haywire unless it is kept strictly and lastingly 
to its work by efficient, unfailing insulation. Average insula- 
tion will do this under normal conditions. But it takes 
insulating parts made of MACALLEN MICA to stand up | 
under the combined conditions of heat, moisture, friction 

and other unusual hazards. Macallen Mica is processed and 
produced in parts and shapes to meet your particular needs. 
Specify Macallen Mica and consult us on technicalities. 


THE MACALLEN COMPANY 


16 MACALLEN STREET . BOSTON 7 MASSACHUSETTS 
CHICAGO: 585 W. Washington Blvd. CLEVELAND: 1105 Leader Bldg. 


CALLEN MICA 


COMPRESSED SHEET : MICA PAPER, CLOTH, TAPE : HEATER PLATE * COMPRESSED 
SHEET TUBING 2 COMMUTATOR INSULATION : COMPRESSED SHEET WASHERS 
INSULATING JOINTS AND CANOPY INSULATORS : RAILWAY SPECIALTIES : DOMESTIC \ 
AND IMPORTED RAW MICA 
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GOOD FABRICATION 


Me 5 A RESENT dav manufacturers 


know that Textolite lami- 
nated materials are outstanding in 


SAWING their adaptability to these fabri- 
STRIPPING cating processes. The dependable 

electrical and mechanical prop- 
DRILLING erties of this popular plastic 

material have been proved by 
THREADING vears of successful seat of 
PUNCHING such integral parts as radio sock- 

ets, coil forms, test-tube racks, 
SLOTTING magnet cores, switch parts, and 
BEVELING hundreds of others. 


These manufacturers know that 

their most rigid requirements. 

EXACT Realizing the necessity of special- 
S Pp E Cc j i duction, close contact with cus- 
tomers, and the demands for quick 

acts as G-E’s distrib- 

utor and fabricator of all 

this means careful attention to your needs, quick 
and dependable service, economical production and 


La Your Textolite laminated will meet 
ized distribution, parts pro- 
FICATIONS service, General Laminated Prod- 
ucts, Inc. 
nongear Textolite laminated materials. To you 
fabricating that needs vour exact requirements. 


For information write to either General Laminated 

office listed below or Section B-6, Plastics Dept., 

General Electric Co., Pittsfield, Massachusetts. 
GENERAL LAMINATED PRODUCTS, INC. 


NEW YORK CITY CHICAGO, ILL. 
233 SPRING ST. 3113 CARROLL AVE. 


GENERAL (%) ELECTRIC 





LAMPS FOR EVERY PRODUCT NEED 


(Continued from p. 62) 


diately apparent. The characteristic color of the neon 
filled glow lamp is an orange-red while, if argon-filled 
the color is blue-violet. 

Negative glow lamps are largely employed as indicat 
ing lights since their glow 1s of a strongly visible char- 
acter but lacking in glare. They are also used in stro 
boscopes and as time flashing lamps. In the radio field 
they may, if connected 1n a direct-current circuit having 
resistance and capacity, be employed as audio-frequency 
oscillators, also as a rough means for checking resistors 
and condensers. When shunted across an inductance 
and a variable condenser they may serve as wave 
meters. Since the discharge takes place from negative 
to positive electrode, on direct current only one of 
the electrodes glows while on alternating current both 
electrodes glow alternately on the negative half of each 
cycle. In shape, the electrodes are round plates, half- 
round plates, cylinders, hemispheres or combinations. 

Invisible light lamps are relatively new but are 
assuming notable importance. In reality, the output of 
these lamps is not necessarily totally invisible as some 
give out a small amount of visible light. Their useful- 
ness, however, depends upon the portion of their output 
that lies within the invisible range. This is sometimes 
referred to as “black light” although this term is open 
to criticism and the more comprehensive term of ‘‘in- 
visible light.” 

If a ray of sunlight is broken down into its com- 
ponent rays there is not only the visible spectrum, rang- 
ing from violet to red, but beyond this, on either side, 
there are light rays which are invisible to the eye but 
are capable of producing a variety of results. The rays 
of wave length greater than those that are visible are 
the infrared, which extends beyond the visible red, and 
those of shorter wave lengths, extending beyond the 
visible violet, which are known as ultraviolet. These 
latter are classed on the basis of respective wave lengths 
as near, middle and far ultraviolet. The near ultra- 
violet borders on the visible violet while the others, in 
which the wave lengths are progressively shorter, are 
farther beyond the visible rays. The near ultraviolet 
rays may be transmitted through ordinary glass while 
quartz or its equivalent is required for the free trans- 
mission of the rays of very short wave lengths. A num- 
ber of commercial types of lights ordinarily employed 

for illumination may be used as ultra-violet sources by 
enclosure in suitable tubes or globes which filter out the 
visible rays and transmit only the ultraviolet. 

The near ultraviolet rays are used largely for produc- 
ing fluorescence while the middle rays are employed 
for therapeutic effects. Far ultraviolet rays are used 
for sterilization and should be employed only under the 
most rigidly controlled conditions due to danger of 

“burning” of the operator, in fact, all types of ultra- 
violet rays for either sterilization or health purposes 
should be used with caution under well-understood con- 
ditions. Beyond the far ultraviolet rays of the spectrum 
are those of extremely short wave length which are 
called X-rays because, at the time of their discovery by 
Dr. Roentgen in 1895, their real nature was unknown. 
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New ttt ry] 
McGraw Electric Company, 


nit ry} Toastmaster Products 


TOPHET 
TOASTS 


New and larger plants result from satisfied customers. Only satisfac- 


tory products result in satisfied customers. Tophet Resistance Wire,a 


eae product of Wilbur B. Driver Company, is an integral part of Toastmaster 


toasters, products of McGraw Electric Company. 


Congratulations and good wishes to Toastmaster. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


m™ SPREADING 


Like rings on a millpond, the reputa- 
tion of Kurz-Kasch molded parts is 
spreading far and wide. An ever- 
increasing number of users know that 
Kurz-Kasch moldings are more accurate 
...are more perfect in every respect. 
Forward your inquiry. You will find 
that Kurz-Kasch can serve you both 
effectively and economically—using 
any of the commercial materials you 
may specify. Plenty of stock molds, 
if you can use them. New ones if nec- 
essary. Kurz-Kasch, Inc., Dayton, O. 


Branch Sales Offices: 


New York, Chicago, Cleveland, Los Angeles, Dallas, 
St. Louis and Jackson, Michigan 


URZ-KASCH Inc. 
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All of these Contacts 


and hundreds more 

















































have helped manufacturers cut costs 





1] ‘There are hundre ds of General Plate ¢ company Laminated contacts 
to choose from—bracket, spring, bridge and jack contacts; strips, 
whole covered and inlaid; buttons, all sizes and types; and many 
others. And every one offers a substantial long-run saving in con- 
tact costs. For these contacts—being laminated—use expensive 
silver only where needed—at the point of contact. The rest of the 
contact is a special alloy. And because of this silver-saving con- 
struction General Plate Company contacts cost less, wear longer, 
have higher heat conductivity and are easier to fabricate. 





Hundreds of electrical product manufacturers, keen on economy, 
are saving money by using General Plate Company contacts. And 
many manufacturers are taking advantage of our complete 
engineer staff ready to work on problems. Let us quote on your 
requirements. No obligation. 


_TRUFLEX THERMOSTATIC BiIMETAL 


General Plate Company also manufactures Truflex Thermo- 
static Bimetal in a comple te line that meets practically every 
requirement for temperature range, electrical resistance, 
corrosion resistance, size limitation and cost 





Made by the most advanced methods Truflex Thermostatic 
Bimetal is consistently uniform and is manufactured to close 
tolerances Comes in sheets, strips, or fabricated parts 
ready for installation in your device 


Let us work with you on your temperature control problem. 
Write for full information 


GENERAL PLATE CO., ATTLEBORO, MASS. 


Division of Metals and Controls Corp. 





Metals and Controls Corporation Divisions and Subsidiaries manufacture the 
following products: Spencer Thermostatic Controls e Klixon Disc Thermostats 
e Laminated and solid precious metals electrical contacts e Solid and 
rolled plated precious metals in all forms e Truflex Thermostatic Bimetals. 


GENERAL PLATE COMPANY 


Laminated Contacts 








As a source of ultraviolet light for the production 
Mf fluorescence, the Cooper-Hewitt lamp when equipped 
with tubes of nickel-cobalt glass is reliable and _ satis- 


factory. The high-intensity mercury lamp 1s also rich 
in the near ultraviolet rays and may be employed for 
stimulating fluorescence when used with filters to cut 
off the visible rays. Sun, or health, lamps, employing 
the mercury vapor are and equipped with quartz globes 
ir filters, have a wide range of use in ultraviolet therapy. 

The filament of a gas-filled incandescent lamp emits 
a small amount of near ultraviolet light which, if the 
visible rays are filtered out, may be used for fluorescent 
effects. Type CX lamps, due to the use of a special 
ultraviolet transmitting glass, are satisfactory incandes 
cent lamps as ultraviolet sources. For the stimulation 
of fluorescence over a small area there is also available 
a blue glow lamp emitting the near ultraviolet. This 
lamp does not radiate in the therapeutic or health ranges 
and may therefore be used without danger of injury to 
the eyes or skin. Its illumination is radiated from two 
metallic discs through a mixture of argon and other 
gases. It is provided with a medium screw base and 
has a bulb approximately 134 inches in diameter. Ultra 
violet ray bulbs larger than the blue glow are either 
of the tungsten are or glow type. In the former a fila 
ment is used with a current-limiting device, or trans 
former, for starting for the purpose of vaporizing the 
inercury, a drop of which is contained in the bulb. The 
glow lamps also use a starting filament. 

Fluorescent sources are among the most recent 
lamp developments. Fluorescence is the property of 
many minerals, dyes and chemicals to give off visible 
light when acted upon by invisible ultraviolet rays. In 
other words, such substances absorb light of short wave 
lengths and re-emit it as light of longer wave lengths 
which is visible. Since each substance of a fluorescent 
nature has its characteristic reaction, ultraviolet light 
may be emploved in many fields among which may be 
mentioned: the deciphering of writing in invisible ink 
which, under ultraviolet light, becomes clearly visible. 
In the same manner alterations in checks and legal 
papers are easily detected by exposure to this light. A 
special invisible ink is now used for laundry marking 
and, while the markings cannot be detected by the eve 
in ordinary light, they become clearly visible when ex 
posed to ultra-violet. Finger printing, detection of 
blood stains and identification of drugs are some of the 
uses of fluorescence in criminal detection, 

A recently developed type of fluorescent incorporates 
the active material into the lamp itself thus giving what 
may truly be classed as a fluorescent lamp. These lamps 
are in the form of small tubes of an inch or an inch and 
a half in diameter, having lengths from 18 to 30 inches. 
They have tungsten electrodes but no filaments and 
contain argon gas under a few millimeters pressure and 
a drop of mercury which is vaporized as the lamp be 
comes heated. On the inside of the tube is the coating 
of fluorescent material by which the ultraviolet rays 
given off by the are are transformed into visible rays 
which cause the tubes to glow with a light which is 
characteristic of the type of material with which they 
are lined. The daylight fluorescent lamp otfers the clos- 
est approach to natural daylight that has yet been pro- 
duced while, by use of different materials in the coat- 
ings, the light may be red, gold, pink, blue or green. 
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N technical skill and production facilities Richardson’s position in the 
I plastics industry reacts to the profit of every user of plastics. With com- 
prehensive facilities for the mass production of intricate molded or laminated 
parts and products in precise tolerances, Richardson is not confined to one 
or two... orany group ...of plastics. Many forms of synthetic resin, bitumi- 

nous and hard rubber plastics are available. Thus when 


Richardson technicians make recommendations for the 


RICHARDSON PRODUCTS 


INSUROK —the superior plastic —developed 


by Richardson, can be furnished in many 


grades, sizes and thicknesses for fabrication esses, their judgments are wholly unbiased. Whatever 


in your own plant, or supplied in molded or 
laminated parts or complete products, to your 
exact specifications. Also available are Bake- 


lite, Beetle, Tenite, Durez, Plaskon, and other R ! Cc H A R D S Oo N T E Cc H N ! Cc A L S E R Vv i Cc E 


forms of synthetic resin plastics; EBROK bitu- Hundreds of users of plastics look upon the Richardson Design, Engineer- | 
minous plastic and RUB-TEX hard rubber. ing and Research Laboratories as an integral part of their own facilities. 
Complete details will be furnished on request. This same service is available to you without cost or obligation. 


The RICHARDSON COMPANY 


Melrose Park, (Chicago) Ill. 
New Brunswick, N. J 


be thats lo MBE hs.) 


A Single Source of Supply 


that offers many Profitable Advantages 


application of plastics to products or production proc- 


is best for your particular requirement is recommended. 


Lockland, (Cincinnati) Ohio 


Indianapolis, Ind. 


Detroit Office: 4-252 G. M. Building, Phone Madison 9386 


New York Office: 


75 West Street, Phone Whitchall 4-4487 
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Thermostat is only 21/4 inches 
square. Accurate—Long life. 


DECEMBER 1938 


A thermostat that is 
small and compact 


For the accurate control of 
temperatures in water heaters 
and equipment for other liquids 
this new thermostat has many 
advantages. Itssmall size solves 
the manufacturers problem for 
concealed installation. 
easily calibrated. Because of 
accuracy it can be depended 
on to give long and perfect 
service. 


The HART MANUFACTURING CO. 
Hartford, Conn. 





Continuous Current and Magnetic types 


It is 
























Other 
“DIAMOND H" 
dependable products 


HEATER SWITCHES 
Slow break and selector 
types 








Magnetic Relay 





















































“VE GOT A 
RESEARCH 
DEPARTMENT. 
HOW CAN E.T.L. 
HELP ME?’ 





There is an important distinction 
between the research laboratory of a 
manufacturer and that of E. T. L. The 
manufacturer’s laboratory generally oper- 
ates in connection with the initiation of 
new devices. It conceives and creates new 
applications . which are then turned 
over to manufacturing departments, while 
the laboratory moves on to something new. 








E. T. L. starts with the manufactured 
| product the operating end. It inves- 
tigates performance, durability, safety, 

strength and efficiency. Often it is called 
upon to explain unsatisfactory perform- 
| ance ... and in arriving at this explana- 
1 tion, E. T. L. is frequently able to indicate 
| the weak points, helping the manufacturer 
improve the product and increase its 
| saleability. 


supplant, the manufacturer’s laboratory by 
adding the outside viewpoint. 


COROLLARY: For occasional research 
and tests, it is usually cheaper to come 
to E. T. L. We have a greater variety 
of equipment than most private labora- 
tories and a trained personnel, with 
wide experience. You have no fixed in- 
vestment.. 


| 
Thus E. T. L. supplements, but does not 


. pay only for what you use. 


Over forty years of “know-by-test” 
service to the electrical industry 


ELECTRICAL 
TESTING 


LABORATORIES 


East End Avenue and 79th Street 
New York, N. Y. 








BETWEEN 1730 AND 1000 HP. 


(Continued from p. 30) 

The factors of size and weight are important where 
space is at a premium and where the weight of the 
entire product must be kept at minimum, as in a port- 
able appliance. 

In the lowest ratings (under 599 hp.) the impulse 
motors are smallest and lightest for a given output. 
The induction motors are ordinarily next in size and 
the series motors next in weight (due to absence of the 
commutator in the former and a minimum amount of 
iron in the latter). Synchronous motors are slightly 
larger and heavier than induction motors. 

The impulse motor is ordinarily not built above Yoo 
hp. in size and above this rating the series motor ap- 
pears favorably, its advantage both in size and weight 
increasing with the rating. In the maximum midget 
motor ratings, it is the smallest as well as the lightest 
of all the choices. 

The shunt-wound de. motor is among the largest 
and heaviest of the midget motors in all sizes. 

In most, but by no means all, midget motor appli- 
cations, it will be found that long motor life is greatly 
(Where the motor use is short, life 1s 
\While the actual trouble-free life 
of any given motor is dependent to a considerable ex- 


to be desired. 
not so important ). 


tent on the quality of materials and workmanship em- 
ployed in its construction, for a given expenditure, 
this life is in large measure determined by the type of 
motor selected. Thus the impulse motor, because of 
its arcing contacts, may be expected to have a life of 
not over 1,000 hours. A good universal motor will 
usually operate up to 5,000 hours without attention and 
a series dc. motor somewhat longer. A well designed 
shunt-wound de. motor will have a normal life many 
times as great. 

Induction motors, because of their simplicity and 
freedom fiom brush and commutator difficulties, are 
inherently longest lived. Trouble-free operation for a 
period of at least a year is frequently demanded and 
obtained from this type of motor, sometimes under 
greatly adverse conditions. 


URING the past ten years, the purchasing public 

has been exposed to so much education on the sub- 
jects of noise and radio interference that the product 
manufacturer is today forced to give them a great deal 
of attention. Vibration is, of course, objectionable in 
itself as well as in the noise it produces. 

Noise and vibration can be minimized in any motor 
by proper balancing of rotating parts, and radio inter- 
ference largely eliminated by the use of filters. Some- 
times, however, these precautions do not suffice or 


| cannot be employed, and it is then a question of select- 


ing a motor which will prove reasonably satisfactory 
without modification. Among these, the induction mo- 
tor is unquestionably the quietest and smoothest run- 
ning when properly designed and constructed. It will, 
at worst, ent an almost imperceptible hum. There 
can be no radio interference from motors of this type. 

The shunt-wound de. motor is next most vibration- 


free and quiet. It produces some radio interference. 
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Point-of-Specification 
ADVERTISING 


ELECTRICAL MANUFACTURING readers are a_ responsible 
group because they exert a tremendous specification influence with- 
in their own companies. 


They are the deciding factors in the purchase of materials, electrical 
and mechanical parts, equipment and finishes which are integrated 
into the products they create. 


All designers, engineers and executives, responsible for the creation 
of electrically operated machines, appliances and devices, constitute 
the market successfully cultivated by ELECTRICAL MANUFAC. 
TURING advertisers. 


THE GAGE PUBLISHING COMPANY 
Publishers to Industry Since 1892 
232 Madison Avenue, New York, N. Y. 















































































THE OIL SEAL THAT 


RESISTS OIL -- HEAT 





The Garlock KLOZURE sealing ring is molded 
from an exclusive Garlock compound developed 
specially for oil seal service. It is non-porous, 
non-abrasive, resilient, tough and durable .. . 
does not become soft or flabby in service... 
resists oil and heat. The KLOZURE Oil Seal is 


furnished in a complete range of sizes. 
Write for catalogs! 


THE GARLOCK 
PACKING CO. 
Palmyra, N. Y. 


In Canada: The Garlock 
Packing Co. of Canada Ltd. 
Montreal, Que. 


a 


SPLIT-KLOZURE 


To meet the need for an Oil Seal 
that can be installed around the 
shaft rather than over the end of 
the shaft, Garlock has developed 
the new patented SPLIT-KLO- 
ZURE. For all shafts of 3” diam- 


eter and larger. 





KLOZURE 





| The series motor, largely because of its high speed and 


less satisfactory commutation, is more troublesome in 
these respects and the impulse motor is most trouble- 
some of all. 


UNUSUAL OPERATING REQUIREMENTS 


cae the final choice will be based on some un- 
usual operating requirement. There are, of 
course, a great many special requirements regularly 
met, but only a few of the better known examples will 
be mentioned here. Among these are the cases where 
the motor must operate completely immersed in a liquid, 
or in a dusty, corrosive, or explosive atmosphere, or in 
a high temperature medium. Another is the require- 
ment that the motor exhibit high leakage resistance 
under humid operating conditions. Many, if not all of 
these requirements can be met by the use of special 
construction in any of the motor types (as for example, 
with special enclosures) but the induction motor lends 
itself to such applications with a minimum of modi 
fying adjustments. 

lor some purposes, the motor must be capable of 
withstanding stall conditions. Here the induction mo 
tor will also appear favorably, its stall input usually 
being very little above the input at full load. In other 
types the stall input will commonly be at least twice 
that at full load. By the same token, one of these 
other types should be chosen where the motor supply 
circuit must be interrupted by an external protective 
device such as a circuit breaker or relay in case of 
severe overload as might be caused by a machine fault. 
(Where a slight delay in circuit interruption is per 
missible, the induction motor is sometimes used with 
a built-in thermostat ). 

\nother requirement, more common than the others, 
is that of reversible operation. There is ordinarily but 
little difficulty in providing a satisfactory motor of any 
type if the control switch has ample capacity, especially 
if it is of double-pole, double-throw construction. How- 
ever, where the switch is single-pole, and of delicate 
construction, an electrically reversible shaded-pole mo- 
tor may be preferable (where the supply is ac.). Such 
a motor is most useful, for example, in thermostatic 
control systems. Its use will result in long contact life 
(up to ten times that with other motor types). This 
motor has another advantage in that no transformer is 
required since the control circuit is independent of the 
supply circuit. 

For comparable quality, the impulse motor costs least 
of all the midget motor types, and the shunt-wound de. 
motor is the most costly. Series motors are somewhat 
lower in cost than shunt motors and the induction types 
usually fall between the impulse and series motors. 
Synchronous motors are always somewhat more costly 
than asynchronous motors. The spread between the 
shunt-wound dc. and the induction motors is often as 
much as 3 to 1 in the better constructions is currently 
generally available. 

Among motors of a given type and rating, the cost 
is largely a function of the quality of materials and 
construction employed. The more efficient and longet 
lived motor will, in general, be more costly and its use 
must be justified by ultimate customer satisfaction. 


ELECTRICAL MANUFACTURING 






Ost 
nd 
re] 
Ise 


On. 


NG 





DECEMBER 1938 















































“CARTRIDGE” Ball Bearings have 
been adopted by hundreds of 
firms in many lines of industry. 





RELAYS 


Gy AUTOMATIC ELECTRIC 


When you buy an 
Automatic Electric Re- 
lay you get a pre- 
cision product designed 
and constructed by an 
experienced company 
—for Automatic Elec- 
tric has been making 
relays for over forty 


For EVERY Industrial Need 


“ps - 
@ The Automatic Electric line of relays includes quick ' B Is for Barn 
and delayed action types, sensitive and heavy duty types, y B €S—and 
mechanical locking types, polarized relays, etc. Avail- d etter Sprin f, 
able with any contact combination and for operation on ie ; h : J lor your 
D. C. or A. C. circuits of any voltage. re ' | mec. anism. 
@ Write for complete illustrated catalog of relays, stepping 2 > | 
switches, electric counters, solenoids, keys, and other elec- Z The Wallace Barnes Co 
trical control accessories. Address American Automatic F Tee PRN , 


Electric Sales Company, 1033 W. Van Buren St., Chicago. 


Re eee eee! 


MAKERS OF TELEPHONE AND SIGNALING APPARATUS 
ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


“Cartridge 





‘ Ball Bearings 


(Patented) 


SOME OF THEIR ADVANTAGES . 


Can be packed with at least 100% more grease than any self- 
sealed bearing — especially adapted, therefore, for contiauous 
service for long periods. 

Provide positive protection against foreign matter and absolute 
retention of lubricant—by the use of flanged metal shields, recessed 
inner ring construction, and two or more grease grooves—the com- 
bination affording a truly effective labyrinth. 

Are equally efficient in retaining grease in horizontal or vertical 
position. 

Metal shields, though rigidly locked by snap rings, are remova- 
ble to facilitate inspection, cleaning or re-greasing of bearings. 

Can be quickly regreased, either through “‘built-in”’ refilling plug 
opening or by removing metal shields. 

Require no lock nuts on shaft or clamping means in housing, be- 
cause of wide contact areas due to double-row width of both rings 
—which also prevent “‘cocking’’, slippage or ‘“‘peening”’. 

Reduce costs by simplifying design, eliminating protective 
closure parts, and saving attendant labor. 

Available with shoulder ring, thus permitting a through bore in 
housing, the shoulder ring providing endwise location. 


Write for Catalog F-951 on Cartridge Precision Ball Bearings f 





of any kind—s 


Spring Stee] 


p/ Bristol, Conn, 
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ALcritical 


mass production 
brazing problem 


... solved with EASY-FLO 


THE PROBLEM —brazing spuds to steel shells of 
Purolator oil filters used on thousands of auto- 
mobiles. Here are the factors which made it a 


critical problem! 


1) The shell was only .042” thick—distortion and 
damage to the metal from localized overheating had 
to be avoided; (2) This operation was the “bottle 
neck” in their production—it had to be speeded up: 
3) These filters become part of an engine lubri- 
cating system—every joint must be sound and stay 


sound in service. 


Successful solution of the problem was due to an 
efficient method which was developed for using the 
low temperature, exceptionally fluid, quick pene- 
trating action of EASY-FLO and to the small 
amount of this silver brazing alloy required to make 


reliable joints. 


Details about the method have just been published. 


Everyone who joins metals should be interested in 
reading this story. Ask for the “PUROLATOR” 
reprint. 













Above: After applying 
HANDY FLUX, operator 
places EAS Y- FLO washers, 
only .010” thick and spuds 
in position. 


Left: With the aid of a 
mandrel and pilot, the 
operator accurately locates 
shells on a_ resistance 
brazer. A press on a foot 
lever and brazing is done 
time, under 5 seconds per 
shell. 


HANDY AND HARMAN 
82 Fulton St., New York 


Carl L. Peirce, Jr., President 


National Electrical Manufacturers Association 


Nema News 


W. J. Donald, Managing Director 





CARL L. PEIRCE, JR. 


Spent president of the National Electrical Man- 
ufacturers Association for 1939, Mr. Peirce has 
previously been a member of Nema’s board of govern- 
ors, a vice president and a member of the executive 
committee as well as serving on a number of other 
important committees. 

Born in Milwaukee in 1873, he was graduated from 
St. John’s Military Academy in 1892. The same year 
he became associated with the Chicago Bell Telephone 
Company and was superintendent of the manufactur- 
ing department when he left in 1903 to start the 
Peirce Specialty Company. This company was sold 
to Hubbard & Company in 1909 and Mr. Peirce be- 
came its department manager. Later he was named 
vice president and in 1929 a director and president, 
which position he holds today. He is also president 
and director of the Hubbard organization’s several 
subsidiary companies and a director of several other 
companies. 


_ PRESIDENTS elected for the coming year 
at Nema’s annual meeting are: Matthew Porosky, 
Walter Robbins, C. E. Swartzbaugh, N. G. Symonds 
and G. C. Thomas, Jr. Leonard Kebler, president of 
Ward Leonard Electric Company, was elected treasurer. 


WELVE new members of the board of governors 

who were elected to serve for three-year terms are 
as follows: Gerard Swope, H. E. Blood, G. S. Crane, J. 
S. Lawson, F. R. Fishback, E. H. Hammon, T. B. 
Hasler, C. L. Collens, G. F. Elliott, Walter Robbins, 
R. J. Russell and W. E. Sprackling. Those elected to 
serve for two-year terms are Ralph Kelly and A. L. 
Eustice. 
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when you can’t afford to gcamble! 
y §: 


It's only for quality jobs . . . the kind in which manufacturers take pride. The 
kind that stand up for years, that satisfy customers. Yes—and bring them back 
again and again. If you want to be sure of keeping your customers, and 
getting new ones, specify Brandywine Fibre. It's available in tubing by the 
foot and standard lengths, or can be fabricated in any shape or form to your 
specifications. Remember, Brandywine Fibre can be tapped, drilled, threaded 
or machined with ease. Write today for samples of this precision insulation 
material; no obligation of course. See how production costs can be lowered. 


BRANDYWINEFIBREPRODUCTSCO. 


1402 Walnut Street, Wilmington, Dela. 
TTT al ee 
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Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 


These hysteresis shaded-pole type synchronous 
motors are particularly adaptable for industrial clocks, 
time switches, recording instruments, etc. They are 
available in the same size units for different speeds. 
Compact and easily mounted, with enclosed coils 
and oil-sealed gear trains. Output shafts have two 
bearings. 


For performance specify HAYDON. 


HAYDON MANUFACTURING CO., INC. 


CTV Peaks: 


TITRA 


DIVISION OF ASSOCIATED SPRING CORPORATION 


RAYMOND MFG. CO., CORRY, PA. 

































































CHROMALOX electric 


heat simplifies design of 
paper embossing machine 





This special high speed embossing 
machine is designed for making paper 
board fillers which are shaped to fit the 
ends of eggs, for their safe packing in 
crates. The electric heat drys the moist- 


Chromalox strip heat- ened paper as it comes through the 
ers, clamped in revolv- forming rolls, thus allowing it to retain 
ing rolls, brought elec- its shape. A constant 400 degree F. 


temperature is required and the use of 
Chromalox Strip Heaters was found to 
be the answer—two of them clamped 
on the inside of each of the four rolls 
chine. Strip heaters are doing the job. Temperature is main- 
only one of many types tained by the use of 3-heat switches, 
in which Chromalox connected with the heaters by commu- 
units are available. tators—a method often used where 
Chromalox electric units are applied to 
the heating of rotating members. 


tric heat just where it 
was needed in this 





paper embossing ma- 


When electric heat is 
needed, most manufac- 
turers glance through This is just one more machine whose 
the Chromalox catalog. design was made more practicable with 
Chromalox electric heating units, the 
use of which has often solved with ease 
what appeared at first an insurmount- 
able difficulty. 


Not only do these units permit of 
greater simplicity in machine designing 
—they also permit of closer tempera- 
ture control, consequent more uniform 





product, reduction of fire hazard and of 


insurance premiums, and greater free- 
dom in the locating of a machine upon 
a shop floor, since piping of any kind 
is eliminated. 


Your problem may be to heat liquids, 
semi-liquids, air, processes, or 
machine parts. No matter what it is, 


. 
ales with 
S our Engineering Staff can help you. 
x Many manufacturers have profited 
CHROMA by this service. Heating jobs of all 


types may be carried out by our many 

C standardized units, shipped from 

ELECT RI stock without delay. Just send us a 
rough sketch and full description. 

TING In any case you'll want the 

HEA Chromalox Book of Electric Heat on 
file for ready reference—mail the 

UNITS coupon with your business letterhead. 


EDWIN L. WIEGAND COMPANY 
Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


Mawes os Position 12 


7530 Thomas Bivd. 


Name 





What's Going On— 





TELEVISION AGAIN NEWS 


Announcement of plans by the Radio Corporation of America 
to introduce television in New York next spring, selling re 
ceiving sets to the public as well as transmitters to broadcasters, 
was made to the Radio Manufacturers Association hoard of 
directors by David Sarnoff, president of RCA. In his statement 
Mr. Sarnoff said, “RCA believes that the development of its 
television system has now reached a stage where it is practicable 
to supply television receivers to satisfy the demand of the 
public in those localities where television transmission is now 
or may become available. Therefore, it is planning to manu- 
facture a limited quantity of television receivers which it ex- 
pects to market by the time the World’s Fair opens. We are 
informed that a number of other radio manufacturers in the 
United States are also preparing to manufacture and _ sell 
television receivers in such areas as may be served with tele 
vision programs.” 

Paramount Pictures, Inc., has obtained a controlling interest 
in Dumont Laboratories, Inc. and plans call for experimental 


television broadcasts starting in January. “Television inevit- 
ably will be a tremendous factor in the entertainment field,” 
said Stanton Grifhis, chairman of Paramount's executive com- 
mittee, and he added that Paramount through this recently es- 
tablished contact is now in a position to give the public this 
new type of entertainment. Allen B. Dumont, head of the 
Dumont Laboratories, will supervise the production of tele- 
vision receiver sets that will satisfactorily bring in present 
broadcasts. The sets will be placed on the market shortly. 

I. J. Kaar, design engineer of General Electric’s radio divi- 
sion, in his discussion before the Society of Motion Picture 
Engineers pointed out that while the quality of television pic- 
tures achieved in the past few vears has been good enough to 
interest an increasingly large proportion of the population, 
there are still two major questions to be answered, namely, 
fixation of satisfactory television standards and a method oft 
paving for the programs. The first of these, he added, has 
practically been settled now but the question of who shall pay 
for television programs has not been answered. In conclusion, 
Mr. Kaar remarked, “It is not to be construed, from a survey 
of these problems, that commercial introduction of television 
will await their solution. Undoubtedly it will be commercialized 
in the near future. One fact is very clear—that further develop- 
ment must come largely through findings in the field, by actual 


Speaking before the conference of the Institute of Radio 
Ingineers and Radio Manufacturers Association, Philip T. 
Farnsworth of the Farnsworth Television Company, Inc., told 
of the possibilities of bringing the actual happenings of events 
nto the home by television with his new vacuum tube which 
employs nothing more than a camera lens to complete it as a 
“sight microphone or an electrical camera.” He explained that 
the device could send impulses through a portable transmitter 
to a central station for retransmission. 

\ discordant note was, however, struck by President E. F. 
McDonald, Jr., of Zenith Radio Corporation in a letter to 
stockholders stating that in his opinion television receivers might 
better not be offered for sale to the public at this time, both for 
economic and technical reasons. 


MANUFACTURERS REORGANIZE 


Champion Electric Company of Cleveland, manufacturers of 
food service equipment, has been succeeded by the Champion 
Electric Manufacturing Company with Leon Q. Summers as 
president and general manager. 

Scomet Engineering Company has been formed at Carteret, 
N. J. to take over the work formerly carried on by the oxygen 
free copper department of the United States Metals Refining 
Company. Personnel of the organization remains unchanged. 
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@ Then “sign” it with an 
embossed nameplate that 
tells the world so! Amer- 
ican Emblem nameplates 
carry the trademark of 
nationally-known manu- 
facturers into the homes of 


millions. And every AE 


nameplate is an exclusive 
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vg NIPERMAG | 
| _» 1)” ALNICO-ALNIC § 


We specialize in the manufacture of 

, high quality nickel aluminum perma- 

< 5 nent magnets, designed, cast and 

- ground to your requirements. Our ex- 

tensive experience and our complete 

: _ engineering and testing facilities 

assure you of highest magnetic effi- 

ciency, uniformity of product and 

dependability of service. Our Engi- 

neers will gladly cooperate with you 

on design or other problems with no 
obligation on your part. 


CINAUDAGRAPH CORPORATION 
MAGNET ALLOY DIVISION « STAMFORD, CONN. 








W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 









NEW UNIT TO MAKE GLASS PRODUCTS 


Owens-Illinois Glass Company and Corning Glass Works have 
announced the formation of Owens-Corning Fiberglas Corpora 
tion for the production of a variety of products made from 
fiber glass which promise revolutionary developments in many 
fields of insulation, construction and industrial design as a 
result of the extensive research facilities of the parent com 
panies. The announcement made by Amory Houghton, chair- 
man of the board of the new company and president of Corning 
Glass Works, and Harold Boeschenstein, who resigned as vice 
president and general manager of Owens-Illinois Glass Com- 
pany to become president of the new concern, marks the culmi- 
nation of development work by the two companies involving 
expenditures of about $5,000,000. 

Mr. Boeschenstein said that the new products have made pos 
sible an entirely new industry. “It is, in every respect, a 
depression-born industry, the basic idea having been conceived, 
the vast amount of experimental work carried through, the 
the necessary machinery and processes perfected in the last 
seven years. By merging their efforts in a single jointly owned 
company, the two parent companies are convinced that a more 
economical development of the various present and_ potential 
products will be possible, with consequent benefits to the public. 
Broader applications of fiber glass should also be a definite 
result of combining research by the two companies.” 


Harold Boeschenstein (left) and Amory Houghton, chief execu- 
tives of the newly formed Owens-Corning Fiberglas Corporation. 


In addition to Mr. Houghton and Mr. Boeschenstein, officers 
of the new enterprise are: Games Slayter, who is credited 
with having played the major part in the development of this 
new basic product, vice president; W. P. Zimmerman, formerly 
general manager of the industrial products division of Owens- 
Illinois, vice president in charge of manufacturing and sales; 
G. E. Gregory, former sales manager of fiber glass products 
of Corning, general sales manager. Principal offices of the 
company will be in Toledo while production is now under way 
at the company’s plants at Newark, Ohio and Corning, N. Y. 


CHASE PRESIDENT OF COPPER GROUP 


At the recent annual meeting of the Copper and Brass Research 
Association, F. S. Chase, president of the Chase Brass and 
Copper Company, Inc., was elected president; John A. Coe, 
president of American Brass Company, C. D. Dallas, president 
of Revere Copper and Brass, Inc., and Wylie Brown, president 
of Phelps Dodge Copper Products Corporation, were elected 
vice presidents of the association. 


UTILITY LIMITS REFRIGERATOR SIZES 


Results obtained from a recent investigation have led the Con- 
solidated Edison Company of New York, Inc. to notify refrig- 
erator manufacturers whose models are displayed in the com- 
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MICROFLEX 


INSTANTANEOUS RESET TIMERS were used to range and ease of changing the contact sequence make 
make this plastic molding press entirely automatic. The MICROFLEX timers easily adaptable to many varied 
popularity of these machines is evidenced by the fact applications. Equipped with a Vernier-Micrometer 
that hundreds of them are now in operation in the dial, the MICROFLEX offers a simple solution to 
United States and many foreign countries. timing problems requiring a high degree of accuracy. 

Let Eagle Engineers show you how the MICROFLEX 


Split-second timing, an exceptionally wide timing can reduce your costs and improve your product. 
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Model 10A Plastic Injection 
Molding Machine manufactured 
by the REED-PRENTICE CORP., 
Worcester, Mass. Automatic 
operation is controlled by three 
MICROFLEX Timers. 
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ly protected under Patents issued and pending. The Trade-mark MICROFLEX is re 
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For SPRINGS oF 


ALL SIZES, TYPES, MATERIALS 



















Specializing in design and making of un- 
usual springs, HUNTER has every facility of 
experience and equipment to handle ALL 
phases of your work, promptly and effi- 
ciently. Even to complete Assembly Service. 
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¥* Now—Ohmite is first to provide 
perfect protection against humidity, 
salt air and other severe atmospheric 
conditions—insure sustained accu- 
racy, noise-free performance, trou- 
ble-free life in the most exacting 
applications. These new precision 
units are pie-wound and enclosed 
in strong glass tubes with the ter- 
minals emerging through vacuum- 
tight glass seals. Ideal for labo- 
ratory and test equipment as well 
as all other applications, particu- 
larly in industrial, coastal, ma- 
rine and tropical locations. Non- 
inductive winding. Resistance 0.1 
ohm to 2Fmegohms. 1 watt rating 
—1°% accurate (or closer tolerances 
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when required). Provided with sol- 
dering lugs and wire terminals or 
with tube base. Write today for 
complete information. 


OHMITE MANUFACTURING CO. 


4843 W. Flournoy Ave., Chicago 
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ELECTRIC ELEVATORS 


Require Direct Current for 
Signalling and Control Systems 


“ESCO” dynamotors and motor- 
generators are being used by the 
leading elevator manufacturers. 
They have been designed for 


elevator requirements. 





Dynamotor 


Constant 
Voltage 


Quiet 


Running 


Reliable 





A complete line of Terque Motors elso avcilcble for operating 
cams and door closers. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


Two Bearing Motor-Generator 
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@ The fatigue-proof quality of Dole Thermostatic Bi-Metal adds 
lasting quality to any device in which itis used. Under test it is shown 
to respond to the same degree the ten (10) millionth time as the first. 
This temperature sensitive metal is in use everywhere as the actuating 
element in millions of Dole Automotive Thermostats and in other manu- 
facturers’ nationally advertised controls. It can be purchased as raw 
material in sheets, strips and coils. Or, it is furnished in fabricated shapes 
or assemblies to specification. Write for full data. 
THE DOLE VALVE COMPANY }3°!:'°*! 

Chicago 
Offices: Detroit and Albany, N. Y 


rete 1! 


Carroll Ave. 
Illinois 


pany’s showrooms, and who are participating in the company’s 
cooperative financing plan, that in the future promotional ef- 
forts in the field of average apartment house and private resi- 
dence installations would be confined to automatic refrigerators 
of no less than five cubic feet capacity. E. F. Jeffe, vice presi- 
dent in charge of sales, stated in his letter to the manufacturers 
that the survey had indicated that units under this size would 
not satisfactorily meet present day requirements and therefore 
the company had decided to discontinue promoting them. 


WHIPP HEADS MACHINE TOOL BUILDERS 

recent National Machine Tool 
Hot Springs, Wendell E. 
Machine Tool Company, was 


\t the closing session of the 
Builders Association convention at 
Whipp, president of Monarch 
installed as the new president; J. E. 
Jones & Lamson Machine Company, was elected first vice presi- 
dent; Fred V. Geier, president of Cincinnati Milling Machine 
second vice president; T. H. Doan, president of 
Company, treasurer. Tell Berna 
Mrs. Frida F. Selbert secretary. 


Lovely, vice president of 


Company, 
Foote-Burt 
manager and 


remains general 


1. T. & T. ENTERS REFRIGERATOR FIELD ABROAD 


Manufacturing and sales companies of the International Tele- 
phone and Telegraph Corporation abroad entered the 
electric household refrigerator field as a result of a long term 
contract arranged International Standard Electric 
Corporation, which manages the greater part of I. T. & T.’s 
manufacturing and throughout the world, and 
the Gibson Refrigerator This arrangement is an 
important step in the International Telephone and Telegraph 


have 
between 


activities 
Company. 


sales 


Corporation’s policy of diversifying its line of various manu- 
factured products. 


MILES IS NOW RANGE CONSULTANT 

if the pioneers in the electric range field, Pierre L. Miles, 
who resigned recently as electric range sales manager of the 
Nash-Kelvinator Corporation and was 


ne 
Kelvinator Division of 
previously associated with Hotpoint, has opened his own office 
at 20 North Wacker Drive, Chicago, to do consultation, plan- 


ning and supervision work for manufacturers of electric ranges. 


MEETINGS AHEAD 


American Society of Mechanical Engineers. An- 
nual meeting, December 5-9, New York, N. Y. C. E. 
Davies, 29 West 39 St., New York, N. Y. 

Congress of American Industry. Sponsored by the 
National Association of Manufacturers. December 5-9, 
New York, N. Y. Noel Sargent, 14 West 49 St., New 
York, N. ¥. 

Thirteenth National Exposition of Power and 
Mechanical Engineering. December 5-10, New York, 
N. Y. C. F. Roth, Grand Central Palace, New York, 
NG 

American Society of Refrigerating Engineers. 
Annual meeting, December 6-8, New York, N. Y. D. L. 
Fiske, 37 West 39 St., New York, N. Y. 

National Warm Air Heating and Air Conditioning 
Association. Annual meeting, December 12-14, Cin- 
cinnati, Ohio. Allen W. Williams, 50 W. Broad St., 
Columbus, Ohio. 

National Association of Coin-Operated Machine 
Manufacturers. Annual meeting and exhibit, Decem- 
ber 12-15, Chicago, Ill. C. S. Darling, 120 S. LaSalle 
St., Chicago, Il. 

Society of Automotive Engineers. 
ing, January 9-13, 1939, Detroit, Mich. J. 
29 West 39 St., New York, N. Y. 

American Society of Heating and Ventilating 
Engineers. Annual meeting January 23-26, Pittsburgh, 
Pa. A. V. Hutchinson, 51 Madison Ave., New York, 
N.Y. 


American Institute of 
Winter convention, January 23-27, 
H. H. Henline, 33 West 39 St., New 


Annual meet- 
A. C. Warner, 


Electrical 
New 


Engineers. 
York, N. Y. 
York, N. ¥. 
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A porous porcelain of good mechanical strength— 
an excellent refractory for ranges, radiants, irons, 
rheostats, immersion heaters and similar products 
which must stand up under rapid temperature changes. 
Makers also of Write for 
* Lavolain Samples 
* Vitrolain Send 


*% Nu-Blac Blueprints 
* Commercial for 


“= PORCE OMPANY — Ettimate 


41 Muirhead Ave. TRENTON, N. J. 


MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 




























Engineers and experi- 
menters pronounce this 
irs‘rument the most useful 
tester of ali for taboratory, 
shop or field use. 


f CALLITE 
es / CONTACTS 


@ Callite Contacts are engineered from 


NS A ’ YOUR PRODUCT 
Lo) NEEDS 
(: ? 
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POCKET VOLT-OHM- 
MILLIAMMETER 


Model 666 .... Dealer Net $15.00 


EXCLUSIVE @ A complete instrument for all AC-DC 


voltage, current and resistance analyses. 


Model 666 has 3” Sq. Triplett improved 

Tripuer] rectifier type instrument. AC-DC Voltage 

— —_— ee ee wor tv 

ms per Volt. Milliampere Scale 

LOW LOSS ee aa ae Ohms —— read: 

ow |4-300; High 250,000. Resistance 

SWITCH range can be increased by adding external 

batteries. Size 395" x 57%" x 21%". Black 

Incorporated in Mode! 666. Molded Case and Panel. Low Loss 

Uses two silvered contacts Selector Switch. Complete with Alligator 

— of one, insuring Clips. Battery and Test Leads. DEALER 
ower contact resistance. PRICE, $15.00. 








start to finish to give dependability and long 






life. Rigid control and supervision over 














every phase of manufacture insures your 







getting a product of unsurpassed quality. 


High standards are maintained by a daily 







check-up in our laboratories under actual 


operating conditions. 









@ Let us assist in solving your problems. 


















TUNGSTEN SILVER = ae — Attractive heavy black leather carrying 
MOLYBDENUM PLATINUM ceeded 10 million times case with finished edges and strap. Model 





without failure. 669, supplied extra. Dealer Price, $3.67. 


FOR MORE IN- 


FORMA TI ON— ie aemaeaer \Me tor il) a) ae 
WRITE Section 3112 SCE) TP 


Harmon Dr. 

















CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 
oA ad 8) oY : UNION CITY, N. J. 








DECEMBER 1938 















































































MODERNIZE YOUR FLATIRONS 


and other high heat appliances with 


Y-26 


HIGH HEAT MICA PLATE 


The proved efficiency, reliability and economy of Y-26 over other 
types of insulation, or small pieces of mica riveted together, has 
been a revelation to those appliance manufacturers who today are 
using Y-26 exclusively. 

Convincing proof of the above statement with test sheets of Y-26, 
up to 31 x 34 inches, will be sent on receipt of specifications. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 


“STOP WATCH MAN” molded by us of 


Bakelite for Precision Scientific Co. sells for $2.95. 
Made of metal it had to sell for $4.75. Just another 
example of how Plastic Molding reduces costs, 
provides better appearance, more durable finish and 
therefore greater sales appeal. 


Eighteen years experience in the designing and mak- 
ing of molds; a large new plant; modern equipment 
and skilled mechanics, enable us to satisfactorily 
handle your every requirement for good Plastic 
Molding. 


Our engineering staff will work with you on your 
molding problems. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 Kolmar Ave. Chicago, Ill. 


APPLIANCE SALES SHOW SOME DECLINES 


Refrigerators. Domestic household units sold during Septem- 
ber totaled 57,985 compared with 86,729 in August and 76,905 
in September 1937, declines of 33.2 and 24.7 per cent. For the 
nine months ended September 30, according to reports received 
hy the National Electrical Manufacturers Association, domestic 
sales amounted to 1,085,221 as contrasted with 1,954,880 in the 
same period last year, a decrease of 44.4 per cent. 

Oil Burners. Department of Commerce reports show. total 
shipments for September 1938 to have been 26,405 compared 
with 15,373 in the previous month, an increase of 72.5 per cent, 
and 33,711 for September 1937, a 21.6 per cent decline. From 
January through September 1938 shipments were 97,810, 34.9 
per cent lower than in the corresponding period last year when 
149,870 units were shipped. 

Mechanical Stokers. Factory sales reported to the Depart- 
ment of Commerce amounted to 20,452 for the month of 
September in comparison with 12,859 for August and 19,193 
for September 1937, increases of 59.3 per cent and 6.8 per cent 
respectively. Sales for the first nine months this year totaled 
65,568 against 73,743 in the similar period last year, 11.1 per 
cent off. 

Air Conditioning. Value of orders booked for air condition- 
ing systems and equipment during September amounted to 
$3,052,460, a 5.2 per cent decrease from the August figure of 
$3,220,906 and 21.9 per cent lower than the September 1937 
figure of $3,910,932. Department of Commerce statistics show 
the first nine months total this year to have been $31,607,879 
as compared with $52,259,868 in the like 1937 period, a 39.5 
per cent decline. 

Washing Machines. September shipments totaled 125,821 
compared with 129,163 in August, a decrease of 2.5 per cent, 
and 15.6 per cent below September 1937, according to the 
\merican Washer and Ironer Manufacturers Association. Ship- 
ments from January to September amounted to 870,901, off 
37.5 per cent from the same period of 1937. 

Ironers. Shipments for September amounted to 11,272 against 
11,977 in August and off 40.9 per cent from September 1937. 
Nine months’ shipments were 82,581, a decrease of 44.0 per 
cent from last year’s figure. 

Vacuum Cleaners. Sales for September aggregated 102,014, 
13.3 per cent above the August total of 90,557 and 26.5 per 
cent below the 139,024 units sold in September 1937, according 
to the Vacuum Cleaner Manufacturers Association. Sales for 
the 1938 January-September period were 940,409 compared to 
1,338,436 last year, a 29.7 per cent decrease. 
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G. E. OBSERVES SIXTIETH BIRTHDAY 


Commemorating the steps leading to the formation of the Gen- 
eral Electric Company and its location in Schenectady, the 
Chamber of Commerce presented the company with a bronze 
plaque on the occasion of General Electric’s observance of its 
sixtieth birthday. 


ORDERS SHOW SLIGHT RISE 


‘a Value of orders 
booked for 
electrical 
goods during 
thethird quarter 
of this year 
showed a 
slight increase 
over the second 
Quarter and 
reached the 
highest level for 
1938, accord- 
ing to figures 
released by the 
Department of 
Commerce. The 
thirdquarter was 
96.3 per cent 
below the same 
1937 period. 
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4.9 O matter what you require in fin- 
— . IT TT oP ished contacts or in contact ma- 
rt wwe Ts terials, we can supply it. All the 
of metal we use is scientifically con- 
( 3 . . > 
a trolled during refining. It is of defi- 
‘en brs in e . + a 
hed —a | / ams, nite and unvarying purity with pre- 
per NG TYPE ni determined and uniform crystalline 
est . a : y 
| SOLDER BACK structure which assures positive work- 
jOn- > . . a 
a ing qualities and consistent perform- 
of ance. Get in touch with us, what- 
aa ever your requirements may be. 
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Sian Twin Latch Relay 
the 514” x 24” x 2%” high 
Onze 
f its 
@ Here is a special G-M designed, locking relay which you can 
adapt to many circuit control problems. The 2 relay coils require 
10 watts a.c. or d.c. Each coil carries 3 single pole, double throw 
contact arms. As one coil is energized, the armature movement 
rders breaks the circuit and locks the relay simultancously. This gives low 
for power consumption, eliminates vibration on a-c current, and prevents 
ca | false operation through current failure. You may save yourself time 
we and expense by adopting the Type L twin-latch. Find out about it 
omer before you decide on your next relay. Complete descriptions of 
e t this and other special design G-M relays are given in the Relay 
esse Data File. Get your copy now! 
on PILOT MOTORS | 
— POWER RANGES 1-300th TO 1-15th H.P. 
the These shaded pole induction motors will solve your fractional Send This Coupon for Relay Data File 
el for | horsepower problems. Low in cost and simple in construction, 
-ord- Pilot motors are absolutely foolproof and quiet in operation. Name 
Every model is built to highest quality standards, for long, dur- 
gures able, trouble-free life. Dependable performance is guaranteed Company 
y the at all times without restrictions as to methods of application. Shee 
tt of | 
ia | F. A. SMITH CORPORATION City_ ate : 


Rochester, N. Y. 
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Cut Production Costs in 1939 


with a 


SPEEDCRAFT 


It increases production thru easier, smoother operation and 
quicker adjustments and servicing. The hinged cover 
alone saves many dollars a year. Greater flexibility in 
the stripper itself permits use on a wider variety of wires. Sturdy 
construction guarantees many years of satisfactory service. 





As specialists in 
Wire Stripping 
we can doubtless 
help you —- we 
have a type of 
machine for prac- 
tically every kind 
of operation 


Write today for literature and information 
—sending wire samples. You are under no 
obligation. 


Pt Ae ed 
1727 EASTHAM AVE-E.CLEVELAND, OHIO. 








SURPRISINGLY 
DIFFERENT! 


A Million Speeds 
at YourFingerTips! 





Lng 


‘Select -O- Speed’”’ 
Transmission 
* 
Inexpensive 
® 
Sizes up to 73 H.P. 
& 
Uses 
Standard 
““V” Belts 


This Variable Speed Transmission is indispensable wherever 
variable speeds are necessary or desirable! On drill presses, 
stokers. wire forming machines, conveyor ovens, pumps, 
ete. It’s easy to install on New as well as Old equipment. 





Operation is extremely simple—a mere movement of the 
control lever gives intinite selection of speeds over a 5-to-1 
range—instantly, while in operation, too. 

The shackles of fixed speeds are gone—It’s IDEAL *Select-O- 
Speed” Transmission time Now! 


WRITE FOR FULL INFORMATION TODAY! 
TRANSMISSION DIVISION 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Ave. 


Sycamore, Illinois 


MACHINE TOOL INDEX ADVANCES SLIGHTLY 









Index of new orders for machine tools in October moved up 
to 118.1 from 117.4 in September and compares with 152.0 in 
October 1937. According to the National Machine Tool Build- 
ers Association, increase in domestic orders during October 
more than offset a lower volume of foreign orders. The three 
months’ moving average continued its upward trend by advanc- 
ing to 118.8 from 109.3 in September. 


ENERGY OUTPUT SHOWS MARKED GAIN 


Production of electricity by the electric light and power indus 
try for the week ended November 19 was 2,270,296,000 kw.-hr. 
as compared with 2,209,324,000 kw.-hr. in the preceding week 
and 2,224,213,000 kw.-hr. in the like period of 1937. Total out 
put in the four weeks ended November 19 amounted to 8,913, 
102,000 kw.-hr. against 8,690,439,000 kw.-hr. in the previous 
four weeks and 8,858,168,000 kw.-hr. in the comparable period 
of 1937, according to data supplied by the Edison Electric 
Institute. 


AEROVOX TO OCCUPY NEW QUARTERS 


Responding to the campaign of the Industrial Legion of New 
Bedford, Massachusetts to rehabilitate industry there, the 
\erovox Corporation will shortly move its plant from Brook- 
lvn to New Bedford. Samuel I. Cole, president, stated that 
operating savings up to $100,000 a year prompted his company 
to plan the change. 


BATTERY MANUFACTURERS HOLD ELECTIONS 


Officers elected for the coming year at the recent annual 
convention of the National Battery Manufacturers Association 
in Chicago were L. B. F. Raycroft, re-elected president for a 
fourth term; L. N. Foote, 
second vice president; A. H. Daggett, secretary and L. A, 
Doughty, treasurer. 


Talkes, first vice president ; Bees 


CONCENTRATES ON MAKING REFRIGERATORS 


General Heusehold Utilities Company will shortly eliminate its 
radio manufacturing plant at Marion, Ind. and concentrate its 
manufacturing operations in the refrigerator field at the 
Chicago plant. 


ABOUT PEOPLE YOU KNOW ... 


Harry Parsons has been appointed sales manager of the 
range and water heater section of the Kelvinator division of 
Nash-Kelvinator. Prior to joining this organization he was 
vice president in charge of the electrical department of Land- 
ers, Frary & Clark, Inc. and later vice president and sales 
manager of Walker & Pratt Manufacturing Company. 
Walter Jeffrey, who has been with Nash-Kelvinator for a 
number of years in various executive capacities in the advertis- 
ing and sales promotion departments, has been promoted to 
assistant general sales manager of the Leonard refrigerator 
division. 

W. H. Rodgers succeeds R. E. Powers as engineering man- 
ager of the eastern district of Westinghouse Electric & Mfg. 
Company. Mr. Powers has been appointed northwestern district 
service manager. 

Robert S. Thurston, head of the sales engineering section of 
General Electric’s air conditioning department, has resigned to 
become general manager of the General Air Conditioning 
Company, G-E distributor in Memphis. 

William P. Langworthy has been made director of the 
electrical materials division of Allegheny-Ludlum Steel Cor- 
poration. Up to the time of his present appointment, he was 
manager of the fabrication division at Allegheny Steel. 
William H. Leininger, advertising and sales promotion 
manager of Bendix Home Appliances, has been promoted to 
merchandising manager in the sales department and is succeed- 
ed in his former position hy Parker H. Ericksen. 
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To quality products 
attach 


nacre ES 


ROME CABLE CORP, ROME.NY 


a tough long-wearing 
heavy duty 
60°% jacketed 
PORTABLE CORD 


with unusual qualities 


Samples and bulletin upon request 


ROME CABLE 


Corporation 


RIDGE STREET ROME, N. Y. 


Sales Offices: NEW YORK, CHICAGO, CLEVELAND, PITTSBURGH, 
BOSTON, RICHMOND, PHILADELPHIA & LOS ANGELES 
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CARBON 


PRODUCTS 


BRUSHES—RINGS—ELECTRCODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450: So. 52nd Avenue, suburb of Chicago 


DOWICK 
ARMATURE 
STAND 


in diameter. 


No. 2 $3.00 per pair 
No. 3 $3.75 per pair 
F.O.B. Jersey City 


RIGID—STEADY 





FREEDOM 


Patent applied for 


DOWICK BROS., INC. 


671 COMMUNIPAW AVE., JERSEY CITY, N. J. 








SAUEREISEN 


ELECTRIC 
mi ) RESISTOR 
oy) —_) CEMENT No.78 


for all temperatures. Used by leading manufacturers 
for hundreds of other uses. Catalog with order. 


TRIAL PURCHASE 
No free samples 1 “es Qt. $1.75 


es 
SAUEREISEN CEMENTS CO. 
Compounds INSA-LUTE Adhesives 
1378 Sharpsburg St. Pittsburgh, Pa. 


















DO YOU HAVE 
INSULATION PROBLEMS? 


Let us figure with you using 
Mycalex the superior insulator 


We will supply to your specifications— 
Press Formed or Machined Mycalex pieces 


Many Stock Items! 


ELECTRONIC MECHANICS, INC. 


85 Hazel Street, Paterson, N. J. 


THE DANO ELECTRIC CO. 


Manufacturers of 


MAGNETIC WINDINGS 
AND TRANSFORMERS 


To Specifications 


93 MAIN ST., WINSTED, CONN. 








For further information con- 
cerning products listed in 
the Classified Index, 


INDEX TO ADVERTISERS 


Pages 112 and 113 





Sizes 2 or 3 will hold any 
length armature up to 14” 


COMPLETE WORKING 








MATERIALS « ELECTRICAL & MECHANICAL PARTS « EQUIPMENT - FINISHES 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


ALLOYS, Bronze 
gunting Brass & Bronze Co., Toledo, O 
Scoville Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 


Americar Brass Co., Waterbury, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**‘Dowmetal.’’ 


ALLOYS, Nickel 
International Nickel Co,, Inc., 67 Wall, New York 
N. x 


ALLOYS, Permanent Magnet. See Mag- 


nets. 


ALLOYS, Resistance 


Driver Co Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg Co., Detroit, Mich 


Jelliff Mfg. Corp., C. O Southport, Conn 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


AMMETERS. See Instruments. 
ARMORED CABLE, Strip 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Roebling’s Sons Co., John A., Trenton, N. J. 


ATTENUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 


American Lava Corp., Chattanooga, Tenn. ‘‘Alsimag.’’ 


Dunn, Ir Struthers, 134 N. Juniper, Philadelphia, 
Pa Fish Spine.’’ 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Lavolain 


Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa 


BEARINGS, Ball and Roller 

McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 

New Departure, Division General Motors Corp., Bris- 
tol, Conn. 

Norma- H¢ ffm ann Bearings Corp., Stamford, Conn. 

S K F Industries, Inc., Front & Erie Ave., Phila- 
lelphia, Pa 


BEARINGS, Needle 
McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 


Bunting Brass & Bronze Co Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 
BEARINGS & BUSHINGS, Graphite 
Bunting grass & Bronze Co., Toledo, O 

General Electri Co., Section B-4. *lastics Dept., 


Pittsfield. Mass 


nr & BUSHINGS, Non-Metallic 

Brandywine ibre Products Co., 1402 Walnut, Wil- 
mingtor Del 

’ tal-Diamond Fibre Co., Newark, Del 

Insulation Co., 4638 Spring Grove Ave., Cin- 
oO 


Electric Co., Section B-4. Plastics Dept., 


ass 
sulator Co., Dept. 31, 200 Varick, New York, 
Lamicoid.’ 
Vulcanized e ibre Co., Wilmington, Del 
ss Bearings Co., 12 E. Johnson, German- 
town Philadelphia, P2 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 


Waterbury Button Co., Washington Ave., Waterbury, 


Wilmington Fibre Specialty Co., Wilmington, Del. 


owe 

Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 
BELTS, Fan (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, O. 


BERYLLIUM COPPER. See Copper 
Beryllium. 


BEZELS & CRYSTALS 

American Emblem Co., Inc., Box No. 116R, Utica, 
N Y 

BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOWER WHEELS. See Wheels, Blow- 
er. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
Til. 


more 


BLUE PRINT PROCESS 
Ozalid Corp., 354 Fourth Ave., New York, N. Y. 
(Also White Print Process.) 


BOLTS, NUTS AND one Se 

American Screw Co. Providence, R. : 

Blake & Johnson Co., W aterville, Conn. 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc., Jos. T, Chicago, Il. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., Sandusky, O. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished Brass Sheets.) 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. See Brass, Bronze 
and Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Il. 

General Electric Co., Schenectady, N. Y 
National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. ‘‘Pyramid.’’ 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


BUSHINGS, Bronze. See Bearings & 
Bushings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic: Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
N. Y., 


General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“‘Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
yee 
toebling’s Sons Co., John A., Trenton, m: -d: 
tome Cable Corp., 330 Ridge, Rome, ee 


CABLE, Microphone, Speaker & Battery 

American Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

—" Cable Corp., 420 Lexington Ave., New York, 


x 
slyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
i - 

General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes- 
ton.”’ 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn *‘Rockbestos A. V. C.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


CAMBRIC AND CANVAS, Varnished. 
See Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vul- 
canized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 

National Bronze & Aluminum Foundry Co., 8800 Laisy 
Ave., Cleveland, O 


CASTINGS, DIE 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 


‘“Dowmetal’’ (Magnesium Alloy) 
CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, 
Mich. “‘Dowmetal.”’ 


CASTINGS, Monel, Pure Nickel, Nickel 


Alloyed 
International Nickel Co., Ine.. 67 Wall, New York. 
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MOTORS 
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Victor offers an outstanding line 


(Pre 


MODEL M41 of quality-built motors of frac- 





tional power ranging from 


1/200 to 1/10 H. P. Ideal for 
co such applications as fans, blow- 
Dilecto offers you an unique combination ers animated displays timing 
of electrical and mechanical properties in ’ _ 
a material that is extremely versatile. This devices, etc. Years of successful 
free catalog No. DOS tells how many 


le, Pa 





















ronze 
an types of industries have used it to improve motor building —_— equipped to 
i product appearance or performance; effect MODEL M35 . ; ; 
se economies in production; increase sala- solve difficult engineering prob- 
Ave bility. You should h ei : ‘ 
ee ee ee lems. Write for literature today! 
gs & 
Manufacturers’ Representatives: 
ri A few territories not yet assigned. 
If interested, write us at once. 
Bear- 
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| MAGNET 
SOLENOID 
i| Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 













| Magnetic Valves 
to control electrically 
the flow of 


STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 





vetlastin 


These couplings wear, 
save, and serve witl 
out attention. Quiet, 
trouble-proof, low cost. 
see tor yourself. Send 
R.P.M., HP., Shaft 
Dia., for test sample. 








LOVEJOY FLEXIBLE COUPLING CO. 
5020 West Lake St. Chicago, Ill. 











When You Buy Certified Felt 


YOU ARE BUYING 
| FELT INSURANCE! 


Look for the Certified Felt 
| Label when you buy! 


THE FELTERS COMPANY, 


INC. 

Manufacturers of Certified Felt, DU- 

FELT Oil Seals and felt washers 
210 South Street, Boston, Mass. 


Branch offices in principal cities 


HI- VOLT LITTELFUSES 
transmitters, ete. 1,000—10,000 
volt range, | /16 amp up. INSTRU- 
MENT LITTELFUSES for meters 
1/200 amp up. NEON voltage fuses 
& Inaicators (Tattelites) 100—1,000 WRITE 
volt ratings. Aircraft, auto, radio FOR 


fuses & mountings. Get catalog. ¢azarag 


MATERIALS, PARTS & EQUIPMENT 


to be 
into your product 


See pages 52-55 


designed 




















CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Sand & Permanent Mold 


National Bronze & Aluminum Foundry Co., 8800 Laisy 
Ave., Cleveland, O. 


CELLULOSE ACETATE COMPOUNDS. 


See Plastics. 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park <Ave., Syca- 
more, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
is ee 

Sauereisen Cements Co., 1378 Sharpsburg, Pittsburgh, 


Pa. 


CEMENT, Liquid Porcelain 


Sauereisen Cements Co., 1378 Sharpsburg, Pittsburgh, 





Pa 
CERAMICS. Bushings, Washers, Special 
Shapes 
(See also Porcelain.) 
American Lava Corp., Chattanooga, Tenn. ‘‘Alsimag.”’ 
Electronic Me nics, Inc., 201 E. 12th, New York, 
x. ¥ 
Isolantite, In 233 Broadway, New York, N. Y. 


Louthan Mfg. Cx 


Sauereisen 


Kast 
Cements Co., 


Liverpool, O 


1378 Sharpsburg, Pittsburgh, 


Pa 

Stupakoff Laboratories Inc., 6619 Hamilton Ave., 
Pittsburg! Pa 

Wrought Washer Mfg. Ce 2200 S. Bay, Milwaukee, 
Wis. 

CHAIN, Socket 

Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, 
Conn. 

CIRCUIT BREAKERS 

Allen-Bradley Cx 1309 S. First, Milwaukee, Wis 


General Electric Cc 


Schenectady, N y 
Ward Leonard Elec. Co 


, 34 South, Mt. Vernon, N. ¥ 
CLIPS AND MOUNTINGS, Fuse 


Iisco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 

Littelfuse Inc., 4252 Lincoln Ave., Chicago, Ill 

Pe meen Co., 17 Virginia Ave., Providence, 
t ; 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

CLOTH, Insulating 

Acme Wire C New Haven, Conn 

Brand & C< Wm., 276 Fourth Ave., New York, 
N Y Turbo 

General Electric C¢ Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
3ivd., Chicago, Ill 

Mica Insulator Cc Dept. 31, 200 Varick, New York, 
a. ‘‘Armatite,’’ ‘‘Empire.’’ 

Owens-Illinois Glass Co., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O 

CLUTCHES 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

COIL (Coils) 

Armature and Field See Coils 

Driers and Impregnators See Ovens, Industrial 
Electromagnets. See Coils 

Impregnators Vacuum See Ovens, Industrial. 
Induction See Coils. 

Radio Frequency. See Coils, Radio Frequency. 
Resistance See Units and Elements 

Winders and Spreaders. See Winding Machines, 
Coil. 

COILS 

Acme Wire ¢ New Haven, Conn 

American Automatic Electric Sales Co., 1033 W. Van 
guren, Chicagt Ill 

Coto-Coil Ce Inc 229 Chapman, Providence, R. I 
Dano Elec. Ce 93 Main Winsted, Conn 

Davis & Cc Inc., Dean W., 549 W. Fulton, Chicago, 
iil 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N J 

General Electric Co., Schenectady, N. Y 
Roebling’s Sons Cx John A., Trenton, N. J 


COILS, Radio Frequency 
Electronic Mechanics, Inc., 201 E 
N Y 


12th, New York, 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., 


Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp 70 Washington, Brooklyn, N. Y., “Hi 


Farad 

B. L. Elec. Mfg. Co., St. Louis, Mo 

Deutschmann Corp., Tobe, Canton, Mass **Pluggin,”’ 
Tobe 

General Electrie Cc Schenectady, N. Y 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


CONDENSERS, Fixed 


Acme Wire Cc New Haven, Conn 

Aerovox Corp 70 Washington, Brooklyn, N. Y 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 
‘*Filter- Mite ‘“*Micranol,”’ Tobe."’ 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 

General Electric Cc Schenectady, N. Y. 


CONNECTORS, Rubber 
Lord Mfg. C« Erie, Pa 


CONNECTORS, Wire 


Eby, Inc Hugh H., 2066 Hunting Park Ave., Phila 
delphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Iisco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati oO 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 














CONTACTORS, Magnetic. See 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon 


Relays 


and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill. 

National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 

CONTROLLERS, Motor 

(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


American Transformer Co., 178 Emmet, Newark, N. J. 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa 

General Electric Co., Dept. 6-A201, Schenectady, 
Bm £ 


Ward Leonard Elec. Co., 34 South, 


CONTROLS, Electronic 


Mt. Vernon, N. Y. 


General Electric Co., Schenectady, N. Y 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Ill 

Luxtrol Co., Inc., Dept. B, 54 W. 21st St., New York, 
Me = 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


Weston 
Ave., 


Elec. Instrument 
Newark, N. J. 


Corp., 5882 


Frelinghuysen 


CONTROLS, Pressure and Vacuum. 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, 


See 


Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co Rockford, Ill 

Brown Instrument Co., Div. of Minneapolis-Honey 
well Regulator Co., 4466 Wayne Ave., Philadel- 
phia, Pa. 

General Electric Co., Schenectady a oe 

General Sales & Products Corp., 45 Mohawk, Cohoes, 
N 3 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 

CONVERTERS, Rectifier. See Rectifiers. 

COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 


COPPER SHEETS. 
and Copper. 


See Bronze 


Brass, 


COPPER, Thin-Sheets 
tion) 
American 


(Electro-Deposi- 
Brass Co., 


CORD, Flexible. Heater, 
and Heavy Duty Cords 


(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 


Dept. D5, Waterbury, Conn 


Lamp, Radio 






American Enameled Magnet Wire Co., Port Huron, 
Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Braiding Mills, Chicago Heights, Ill 


Driver Co., Wilbur B., Newark, N. J 


General Cable Corp., 420 Lexington Ave., New York 
i ie 

General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn **Deltabes 
ton.’” 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Rockbestos Products Corp 734. Nicoll, New Haven, 
Conn. “‘Rockbestos All-Asbestos 

Roebling’s Sons Co., John A., Trenton, N. J 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORDS, Resistance Line 


Boston Insulated Wire & Cable Co., Dorchester, Mass 

Diamond Braiding Mills, Chicago Heights, Ill 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 

Rockbestos Products Corp., 734 Nicoll New Haven, 
Conn 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn Alsimag.’’ 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. Co., East Liverpeol, O 

Star Porcelain Co., Trenton, N. J. 
Lavolain.’’ 

Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 


CORES, Transformer 





“*Thermolain,”’ 


Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 
COUNTING DEVICES. See Controls, 


Electronic; Tachometers. 
COUPLINGS, Flexible 
Crocker-Wheeler Elec. Mfg. Co., 
Cullman Wheel Co., 1328 Altgeld, 
Hilliard Corp., 106 W. Fourth, 
Lord Mfg. Co., Erie, Pa. 
Lovejoy Flexible Coupling Co., 
cago, Ill. 
Richardson 
Torrington 


Ampere, N. J. 
Chicago, Ill. 
Elmira, N. Y. 
5020 West Lake, Chi- 
Co., 
Mfg. 


Melrose 
Co., 


Park 
Torrington, 


(Chicago), Il. 
Conn. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, O 


CRYSTALS, Molded. 
Crystals. 


CUPS, Oil 
Gits Bros. 
cago, Ill. 


See Bezels & 


and Grease 


Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
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TO MEET YOUR SPE- 
CIALIZED CONTROL 


REQUIREMENTS —— ANY 
QUANTITY AS YOU 
WANT THEM —- WHEN 





YOU WANT THEM 





Engineering Laboratory—devoted solely 
to the design of electrical control units from 
simple to most intricate combinations . . . 
uniform in size . . . space-saving . . . simple, 
ar better and more economical. 
Above—Guardian Electric's production lines where innumerable 
types of control units arrive from other departments for final 
assembly. These may comprise relays, discs, contact combina- 
tions, stepping switches, solenoids, springs, auxiliary time 
delay, muting and holding relays, metal housings and brackets, 
and other special parts. All these flow together smoothly in the 
hands of competent, trained electrical workers . . . and every 
part is designed, fabricated, tested, and assembled in one 
plant . . . Guardian's! ™ | 
Ask Us To Make Specific Recommendations To Fit Your 
Special Requirements. Write For Catalog M Today! 


Ua 
a Uh aad 9 | FE 
SAVE MONEY ON CUSTOM-MADE SMALL 
PRECISION PARTS 


for Instruments, Cameras, Appliances etc. 


@ Our special department Ss y 
4% 


equipped with high-speed auto 
—<—- 
eX 
t A 





Type-R 
Stepping Relay 





matic machines especially de 
signed for the purpose is 
prepared to handle your quan- 


tity production requirements 
exactly to your specifications 
Send us blue ‘prints or samples 
Ask us to quote 


Address: Custom Parts Dept. 


WALTHAM 


WATCH COMPANY 
Waltham, Mass. 





Flea Power 


MOTORS 


A Type for Every Need 
DEPENDABLE 110-volt Induction and 


Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 

















out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 
SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. 
CIRCULAR 
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> 
LL Coils 


at once 
on YOUR 


(COM Lae 












Tuis machine winds up to 28 coils simul- 
taneously—with trouble-free paper insertion. Two-piece 
arbor construction. Wires transferred simultaneously. 


Let us estimate how much the Duo-Matic can 
increase your coil production. Send specifications and 


sample to P. O. Box 1605. 





WINDING COMPANY 


PROVIDENCE, R. I. 


DUO2MATIC COIL WINDER 


winds up to twenty-eight coils at once . 


PSU 


for Transformers 





Varnished TUBING and 
Saturated oo 
















Macallen 


MICA 








Jonflex and Electape 


ADHESIVE eo) 
TAPES x 


Fibre and Bakelite 


Manning 

INSULATING === 
Sean 

PAPERS === 










Vartex 





VARNISHED SHEETS, < #47 /// 
CAMBRIC RODS, TUBES Se 
: fccg| Cotton, Asbestos,Glass arr) 
Dolph's y= TAPES and ao 
VARNISHES m—3| SLEEVING t= 





Also a complete stock of standard electrical insulating 
materials for motors, radio devices, and other types of 
electrical equipment. Write for catalog and samples. 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Blvd. 1105 Leader Building 
LIT a-t- lM rele) Cleveland, Ohio 


DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 




























SPECIALISTS 
UE el ee 


Se 






































































































In complete sets, or singly. 
Modern manufacturing 
equipment, highest pre- 
cision standards. Ou 
engineers work with you 
i| “, direct, insuring satisfaction, 
i , : service and economy. An 
inquiry in no way obligates 
you. Write today. 


PERKINS MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 


ae TS 


~~. NEW TYPE No. 100 
i Satin. ° 


/ l-inch Jewel Assembly 
| (At a, 


Uses Mazda $6 lomp removoble 





trom front of assembly. Can be 
turnished with smooth or faceted 
jewels. — Colors optional 


Write for complete catalogue Extremely low price 


MANUFACTURED BY 
COM: 
ce) National Sales Agents ser 
we) 4 ey 
RES) at eer 


a eS 


ras 














| For air conditioning and humidifying. tie : 
Have self-cleaning orifices; 1 to 5 gal- “ie 
fons of water atomized per hour. So 
| FINE 
| ee 
| ; 





to the trade. Order 
Solenoid valves 
steam or oil. 


$3.00 less 40% 
sample today. 
for water, gas, air, 


Sta athe ea mL 
LANG 





















STRUTHERS DUNN, Inc. 
138 N. Juniper Street, Philadelphia, Pa. 


New, Simplified 


a La 


@ With only one moving part, this H-B 
relay is designed for long-life and depend- 
able operation. Has no AC hum or chatter, 
no exposed arc, and dirt or corrosion cannot 
interfere with its operation. High speed 
opening and closing, mercury to mercury 
break, and will operate in any position 
within 45 degrees of vertical. Write for 
Tegal ieee Mel -lit-T lift) 


i meee ieee ke 


2533 No aie teh aioli) ae ot 


Tin 


Broad Street, 


MOTOR SPECIFICATIONS 


@ On pages 66 and 68, for a 
maintained data guide, 
ical and electrical characteristics of avail- 
able power units offered by Electrical 
Manufacturing advertisers. 


monthly 
detailing mechan- 





Hunter Pressed Steel Co., Lansdale, Pa 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 
rrico Fuse Mfg. Co Dept. A, Milwaukee, Wis. 


DECORATIVE METAL SPECIALTIES. 
See Escutcheons; also Name Plates; 
also Metal. 


Stampings, 


DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism. 


American Emblem Cx Inc., tox No. 116R, Utica, 
N Y 

DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 

Chicage Molded Product Corp 1024 Kolmar Ave 
Chicag I 

Richardson Cc Melrose Park (Chicago), Ill 

Stein & Co. Wr P 124 St. Paul, Rochester, N. Y 

Waterbury Button (¢ Washington Ave., Waterbury, 
Conn 


DRAWING EQUIPMENT 
Pe Co., Frederick Box 803, Chicago, Il. 


DRILLS, Portable. See Tools, Portable. 
DRIVES, Machine gt ool 
Cullman Wheel ¢ 1328 Altgeld, Chicago, Ill 


DRIVES, V-Belt 


Dayton Rubber Mfg. Cc Dayton, O 
Worthington Pump and Machinery Corp., Harrison, 
a 


ELECTRICAL SHEETS. See 


Steel. 


Sheets, 


ELECTRODES, Carbon 


National Carbon Co., In Carbon Sales Div Cleve 
land, O 

ELECTRODES, Welding 

General E Schenectady, N. Y 

ELECTRONIC CONTROLS. See Con- 
trols, Electronic. 

ENAMELING MACHINES. See Ma- 
chines, Enameling. 

ENAMELS. See Finishes. 

ENGINES, Diesel 

Fairbank Morse & C¢ Dept. 25, 600 S. Michigan 


Ave Chicag Iil 


EQUIPMENT, Chemical and Special Pro- 
cess 


Stokes Machine CC F. J 5996 Tabor Rd., Olney, 
P. O., Philadelphia, Pa 

EQUIPMENT, Drafting Room 

Bruning ¢ I Chas., 100 Reade, New York, 
yn. ¥ 

ESCUTCHEONS 

American Embler Inc., Box Ne 116R, Utica, 
Oe 

EYELETS 

American Brass C¢ Waterbury Brass Goods Branch, 
Waterbury ( 

Platt Bros & ¢ Waterbury Conn. 

Scovill Mfg. Cc 65 Mill, Waterbury, Conn 
Waterbury Button ¢ Washington Ave., Waterbury, 
Conr 


FAN BLADES AND WHEELS. See 






Wheels, Blower and Fan. 

FEELERS, Air Gap. See Gauges, Air 
Gap. 

FELT 

Felters Ce Tr 201 Sout Boston, Mass 

Western Felt Wort 1029-4115 Ogden Ave., Chicago 
Til. 

FERRULES 

American Brass ¢ Waterbury Brass Goods Branch, 
Waterbury) Conr 

Patton-MacGuyer (¢ 17 Virginia Ave Providence, 
m7 

Seovill Mfg. ¢ 65 Mill Waterbury, Conn 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn 

FIBRE, Vulcanized 

Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mingtor Del 

Continental-Diamond Fibre C« Newark, Del. ‘‘Cod 
ite Vulcoid 

Franklin Fibre-Lamitex Corp 190 E. 12th, Wilming 
ton De 


Insulation Manufacturers 
ton Blvd Chicage Ill 
Lincoln Fibre & Specialty Cc 


Corp., 565 W Washing 


Newport, Del 


National Vulcanized be ibre (Cr Wilmington, Del 
: Peerle Vul Cc e 

Quadriga Mfg. Ci 209 W. Grand Ave., Chicago, Il 

Taylor Fibre ¢ Norristown, Pa 

Wilmington Fibre Specialty C¢ Wilmington, Del 
**Fybheroid,”’ “Ohmoid 


Wrought Washer Mfg. C 
Wis 


FIBRE, Phenol. See 
FILTERS, Radio 


2°00 S 


Bay 


Plastics. 


Interference 


Aerovox Cory 70 Washingtor Brooklyn, N. Y¥ 
Deutschmann Corp Tobe Cantor Mass. ‘‘Tobe,”’ 
Filterette = 
Solar Mfg. Corp., 599 Broadway, New York, N. Y 
ee 
Paint quers Enamels 
Alumin in ¢ ompany of America, 2179 Gulf Bldg 





Pittsburg! Pa 


Milwaukee, 





General Electric Co., Q-8194 Appliance and Merchan- 
dise Dept., Bridgeport, Conn 
Roxalin Flexible Lacquer Co., Inc., 

abeth, N. J. 


FLEXIBLE LEADS AND WIRING HAR- 


Box 5810, Eliza- 


NESSES 

American Enameled Magnet Wire Co., Port Huron, 
Mich. 

toston Insulated Wire & Cable Co., Dorchester, Mass. 


General Cable Corp., 420 Lexington Ave., New York, 


N. 


General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 

FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 

FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 

FURNACES, Direct-Heat, Electric 

General Electric Co., Schenectady, N. Y. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y¥ 

FUSES, Enclosed 

General Electric Co., Section Q-8194, Appliance and 


Merchandise Dept., Bridgeport, Conn 

Littelfuse, Inc., 4252 Lincoln Ave Chicago, Tl 
Trico Fuse Mfg. Co., Dept. <A., Milwaukee, Wis 
“Trico,”’ ““Kanter.’’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill 


(Surge Protectors.) 


GASKETS, Fibre. See 
GAUGES, Air Gap 


Fibre, Vulcanized. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 

Perkins Machine & Gear Co., Springfield, Mass 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O 
Franklin Fibre 
ton, Del 
Gear Specialties, Inc., 

ll 


Lamitex Corp., 190 E. 12th, Wilming 


2650 W. Medill Ave., Chicago, 
General Electric C¢ 
Pittsfield, Mass “‘Fabroil,’”’ 
Mica Insulator Co., Dept. 31, 
. ie **Lamicoid.’ 
National Vulcanized 


Section B-4, Plastics 
“*Textolite.’’ 
200 Varick, New 


Dept., 
York, 


Fibre Co., Wilmington, Del 
l 


Richardson Co., Melrose Park (Chicago), 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
““Ohmoid 

GEAR-MOTORS 

General Electric Co., Schenectady, N. Y 


GEAR STOCK, Laminated. See Plastics; 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 
GLUE POTS. 


GRAPHITE BEARINGS. See 
Bushings, Graphite. 


See Plating Generators. 


See Pots and Ladles. 


searings & 
HANGERS, Ball and Roller Bearing 


S K F Industries, Inc., Front & Erie Ave., 
delphia, Pa 


Phila- 


Flexible Leads. 


HARNESSES, Wire. See 
HEATING ELEMENTS. 


Elements, Resistance 


See U 
Heating. 


nits and 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Ill. 


INSTRUMENTS, Laboratory we 


General Electric Co Schenectady, N 


G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Shalleross Mfg Co., Collingdale, Pa 


Simpson Elec. Co., 5200 Kinzie, Chicago, TIl. 
Triplett Elecl. Instrument Co.. Section 3112, Bluffton, O 
Weston Elecl Instrument Corp., 582 Frelinghuysen 


Ave., Newark, N. J 


INSTRUMENTS, Portable and Switch- 
board 

General Electric Co., N. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Shalleross Mfg. Co., Collingdale, Pa 

Simpson Elec. C« 5200 Kinzie, Chicago, II. 


Schenectady, N ; 


Triplett Elecl. Instrument Co., Section 3112, Bluffton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Weston Elecl Instrument Corp., 582 Frelinghuysen 


Ave., Newark, N. J., “*Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 
Ces 


General Electric Co., Schenects ly 
Shalleross Mfg. C« Collingdale, Pa. 


INSTRUMENTS, Speed 
Tachometers. 


“‘Tiluminometer,”’ 


Indicating. See 


INSULATION (Insulating) (Insulators) 
Beads See Beads, Insulating. 
Bushings. See Ceramics. 
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Yours for the asking 





OUR SPECIALIZED EXPERIENCE 
IN THERMOSTATIC CONTROLS! 





pies IRT places at your fingertips a wide and varied knowledge of the h 
C 1 f automatic control—gained through vears of designing and 
ng metal bellows t i most exacting individual r ements 





You'll find Br ean metallic bellows more sensitiv | subject to 
than other types of automatic controls and usually more compact and less expensiv Our 
bellows are made by the hydraulic process, itself a test of metal perfect on, and every 
bellows is aged and retested before shipment 





Our engineering and design service is offered without obligation and consultatior 





BRIDGEPORT THERMOSTAT COMPANY, INC., Bridgeport, Conn. 


5-251 General Motors Bldg., Detroit, Michigan 
30 North La Salle Street, Chicago, Illinois 


YOU WILL BE THANKFUL ALL YEAR 


If You Specify Davis-Made Solenoids 


Se AND DESIGN 
TURES 


With sizes me from 13%” x 134” to 

is compact construction of 
DAVIS MADE SOLENOIDS simplifies 
construction problems. Now made in both 
A.C. and D.C. types and for any voltage. 
Strokes range from °3"’ to 2’’, delivering up 
to 35 pounds at the end of the stroke. 


LOW IN UNIT COST 
DAVIS-MADE SOLENOIDS offer many manufacturing economies. Let the 
wide and varied experience of Davis engineers help improve your products. 


PRECISION COILS for EXACTING REQUIREMENTS 


Send specifications and details of your solenoid or coil requirements. Estimates 
submitted without any obligation. Samples to suit yourexactneeds. Write today. 


DEAN W. DAVIS & COMPANY, INC. 


Precision Made Coils for Every Electrical Soutien 


549 W. FULTON ST. CHICAGO, ILL. 








LAMINATION DIES 





. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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SMALL GEARS 


14 to 96 D.P. 


SPURS CGMP Smee WORMS 


SPIRALS Hs - ™ RATCHETS 


BEVELS eS SEGMENTS 


IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
asS--- 


Made to order only No stock No catalog 


Tg Specialties 


R 


“one 


2650 W. MEDILL AVE. 





Phone Humboldt 3482 





* . 
minded buyers of made-to-order screws 


and headed parts are discovering real savings in 
PROGRESSIVE cold upset products. They have found 
that many parts now milled from the bar can be 
headed efficiently and accurately with our modern 
equipment — at reduced costs. We invite you to 
submit samples or outline ideas to our specialists. 
Their advice — intelligently and fromptly given — 
may show you the way to greater fastening economies. 


a ee 


eee ee) 




















PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: © 
Monson, Maine 















GARDINER 


Flux-Filled Solder 


Acid and rosin core . . . various alloys 
and core sizes . . Gauges as small as 
1/32”, The Gardiner Line also includes 


=— 






solid wire, bar, drop and pellet solders. 


EASTERN SALES OFFICES AND WAREHOUSE 
DAVID M. KASSON & CO., 401 Broadway, New York 


4818 SO. CAMPBELL AVE.. CHICAGO. ILL 


WIRE SPRINGS 


AND SPECIALTIES 


=" 
Ss ALL SIZES 


‘ie ma = ; fi 


~. 


SEND US YOUR INQUIRIES 


CUYAHOGA SPRING CO 


16278 BEREA RD. CLEVELAND, OHIO 








SCREW MACHINE 
PRODUCTS 


and 


METAL SPECIALTIES 


Superior Workmanship 
in brass or steel. Send 
specifications for an 
estimate. No obliga- 
tion. 


LINDEN & CO. Inc. 


891 BROAD STREET 
PROVIDENCE, R. I. 


cage 


POWREX 


MERCURY SWITCHES 


Write for 
Catalog! 
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Ceramic See Ceramics 


Cloth See Cloth, Insulating 

Composition See Plastics 

Compounds See Varnish, Insulating; also Wax and 
Compounds. 

Fibre See Fibre; also Plastics 

Lava See Ceramics 


Mica See Mica 
Molded See Plastics 


Paper See Paper, Insulating 
Phenolic Fibre See Plastics 
Plastics See Plastics 
Porcelair See Porcelain 


Slot See Paper, Insulating; also Cloth, Insulating 

Tape See Tape 

Tubing See Tubing, Varnished Fabric; also Tub 
ing. Laminated Phenolic; also Tubing, Vulcanized 


Fibre 
Varnish See Varnish, Insulating 
Wax See Wax and Compounds 
INSULATION, Glass 
Owens-Illinois Glass Co., Dept M Industrial & 
Structural Prods. Lab., Newark, O. ‘‘Fiberglas.”’ 


IRONS, Soldering 


General Electric C« Schenectady, N. Y 

Ideal Commutator Dresser C« 1008 Park Ave., Syca 
more Il 

Stanley Tools, 132 Eln New 3ritain, Conn 

Sta-Warm Electr Co., 565 N. Chestnut, Ravenna, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

KNOBS, Radio and Instrument 

American Insulator Corp New Freedom, Pa 

Chicago Molded Products Corp., 2144 Walnut, Chi 
cage Il 

Kurz-Kasel Ir Dayton, O 

Waterbury Button Co., Washington Ave Waterbury, 
Conn. 


LACQUERS. See Finishes. 

LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds. 
LAMPS, Miniature 


General Elect: ( I 
land, O 

Herzog Miniature Lamp Works Inc., Long Island 
City, N. ¥ 


j 
adesce 


t Lamp Dept., Cleve 


LAVA. See Ceramics. 
LEADS, Flexible. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, II] 


LIGHTS, Pilot or Indicator 


Dial Light C« of America, 134 Liberty, New York, 
N. ¥ 

General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 
N. J 

Herzog Miniature Lamp Works, In Long Island 
City, N. Y 


Kirkland Co., H. R., Morristown, N. J 
LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Burndy Engineering Co., Inc., 459 E 133rd, New 
York, N. Y Scrulug.”’ 

Ideal Commutator Dresser Cx 1008 Park Ave., Syca- 
more, I 

Iiseco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINERY, Spring-Making 
Sleeper & Hartley, Inc., Worcester, Mass 


MACHINERY, Wire-Making 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINES, Drafting Room 
Bruning C« In Chas., 100 Reade, New York. N. Y 


Ozalid Corp 354 Fourth Ave., New York, N. Y 
MACHINES, Flexible Shaft 
Haskins C< R. G., 2754 W. Flournoy, Chicago, Il. 


MACHINES, Impregnating 
Stokes Machine (C« ee 5996 Tabor Rd., Olney 
P. O Philadelphia, Pa 


MACHINES, Polishing and Buffing 


Packer Machine Co., Dept. M, Meriden, Conn. 
MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill 

MACHINES, Screw-Driving (Power) 
Haskins Cc R. G 2754 W. Flournoy, Chicago, TIl. 


Reynolds Screw Driving Machine Co., 612 W. Lake, 
Chicago, Il 


MACHINES, Tapping 
Haskins Co., R. G., 2754 W. Flournoy, Chicago, Tl. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
N J (Small 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 
MAGNETS, Permanent 


Cinaudagraph Corp Magnet Alloy Div., Stamford, 
Conn Nipermag.’”’ 

General Electric C« Schenectady, N. Y 

Simonds Saw & Steel Co., Lockport, N. Y. 





er 



























































MANUFACTURING, Contract 
Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

Elgin Laboratories, Parts Division, 1645 Fulton, Chi- 
cago, Til 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn, 


MATERIALS, Drawing 
Bruning Co., Inc., Chas., 100 Reade, New York, N. Y. 


MEGOHMMETERS. See Instruments. 
MELTING POTS, LADLES. See Pots & 


Ladles. 


METALS, Colored. See Metals, Pre- 
finished, 

METALS, Laminated. See Metals, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 12 Second, Peru, Ill. 
Nickeloid,’’ ‘‘Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City, N. J. ‘Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il. 

General Plate Co., Div. of Metals and Controls Corp., 


34 Forest, Attleboro, Mass **Truflex 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
““Wilco.’’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond.’’ 

General Electric Co., Section M-619, Insulating Ma- 
terials Div., Appliance and Merchandise Dept., 
Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26.’’ 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes 
Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J 


MONEL METAL 

Driver-Harris Co., Harrison, N. J 

Driver Co., Wilbur B., Newark, N. J 

International Nickel Co., Inc., 67 Wall, New York, 


MOTOR DRIVE UNITS. See Drives, 
Machine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y 


MOTOR STARTERS. See Controllers, 
Motor. 


MOTORS 

(See also ‘Motor specifications for Designed-in 
Power Applications,’’ elsewhere in this issue.) 

Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 

Barber-Colman Co Rockford, Ill 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y (Also Radio Tuning Motors.) 

Deleo Products Division, General Motors Corp., Day- 
ton, O 

Diehl Mfg. Co., Elizabethport. N. J 

Dumore Company, Dept. 108-M, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind 

Haydon Mfg. Co., Inc., Forestville, Conn 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago. Ill 
Kendrick & Davis Co., Inc., Lebanon, N. H 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, O 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
Peerless Elec. Co., Warren, O 

Robbins & Myers, Inc., Springfield, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., Rochester. N. Y 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, TIl. 

Victor Elec. Prods., Inc., 848 Reading Rd., Cincin- 
nati, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 


MOUNTINGS, Vibration Control 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT 
SWITCHES. See Plugs & Jacks, Radio. 


NAILS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 


NAME PLATES 
American Emblem Co., Inc., Box No. 116R, Utica, 
NY 


Grammes & Sons, Inc., L. F., Dept. B-2, Allentown, 


Pa. 


NICKEL 
International Nickel Co., Inc., 67 Wall, New York, 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 


ELECTRICAL MANUFACTURING 










For Porcelain Material 
of Any Design— 


You Don’t 
Have to Wait 


No need to suffer delays 
in getting your special 
washer needs. Simply 
select them from this new 


W ASHER 
STOCK LIST 


listing 





























Over 2,000 Sizes 






of washers on hand for 
immediate shipment, in- 
cluding a complete range 
of all standard sizes as 
well as hundreds of other 
washers in a great variety 
of special sizes, materials, 
and finishes. 





SENT FREE TO 
RESPONSIBLE FIRMS 


Write 


The Colonial Insulator Co. 
Akron, Ohio 


Chicago Office: 915 W. Van Buren St. Wrought Wah Mlag.Co 


Telephone, Haymarket 4280 MILWAUKEE, 2200 South Bay St. merTT Tri 


COME TO 


MASTER CRAFTSMEN IN METAL 





for DECORATED WETAL PRODUCTS 


of unusual beauty and accuracy. 


i ifica- 
Volume production to the most exacting specific 
oun Write or wire Dept. 393. 


L. F. Grammes & Sons, Inc., Allentown, Penna. 





*« * 


Gog COULDN'T PULL THE WIRE 


New BARBER-COLMAN 
Small Geared-Head MOTORS 


Speeds: 1200 r.p.m. to 1 rev. in 7 hours 















Featuring extremely wide range of speed-reduction 
units, each driving to a centrally located shaft. 
Also wide range of selection for motor units, 
including shaded-pole induction or synchronous 


motors. Die cast case. Foot or flange mounting. 























SOLDERLESS 
CONNECTOR 


in a test demonstration at the 
Fifth Annual Electrical Trade Show of New England, Exhibition Hall, Boston, 
arch 9-11, 











Accurate, durable construction throughout. 






YOU Try To Pull The Wire Out! 


Send a postal card for a large, free display board of sample 
ILSCO lugs. 


ILSCO COPPER TUBE & PRODUCTS, INC. 


5629 MADISON ROAD CINCINNATI, OHIO 


Write for Data and Prices 


BARBER-COLMAN COMPANY + ROCKFORD, ILL. 
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1 STRUTHERS DUNN, INC. 
| 138 N. Juniper Street Philadelphia, Pa. 
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Automatic 


TIMERS 


for every application 
KWIXSET Timers 


| . 

| are rugged, simple, 
| accurate, Convenient. 
} Write for details and 


| prices. 

The H. C. Thompson 
Clock Co. 
} 


Bristol, Conn. SIGNAL'KWIX SET 


] SQUARE + ROUND 
1 RECTANGULAR 
Write for Samples and Prices 
| 
PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 










JELechuic Heat 


FROM ROOM TO FURNACE TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th STREET, PHILADELPHIA, PA, 











CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs. 


WATLOW ELECTRIC_MFG. CO. 
1326 N. 23rd. ST. LOUIS, MO. 


Sales Representatives in Buffalo, Chicago, 
Cleveland, Dayton, Minneapolis, New York 








See Pages 63 & 64 for Important 


NEW PUBLICATIONS 


@ Opportunities for the alert user 
of Materials, Finishes, Equipment 
and Parts, to keep well-informed. 

















American 
finished 


Driver C« 


Nickeloid Co., 12 Second, Peru, Tl (Pre- 


Wilbur B., Newark, N. J 
J 


Driver-Harris Co., Harrison, N. . 
Hoskins Mfg. C« Detroit, Mich 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 


NOZZLES, Spray 
Supreme Ele Products 


Corp., 105 Mt 
Rochester, N. Y¥ 


Hope Ave 


NUT SETTERS. See 
also Machines, 


Tools, 


Portable; 
Screw- Driving. 


NUTS, Machine. 


Screws. 


See Golts, Nuts and 


NUTS, Self-Locking 
Tinnerman Stove & Range Co., 
Fulton Rd., Cleveland, O 


OHMMETERS. See 


Speed Nut Div., 2 


Instruments. 


OIL SEALS. See Seals, Oil. 

OILERS 

Gits Bros. Mfg. C« 1840 S. Kilbourn Ave., Chi 
cago, Ill 

Hunter Pressed Steel Co., Lansdale, Pa 


Speedway 
Trico Fuse 
Opto- Mati 


Mfg. Ce 52nd Ave., 
Mfg. Co., Dept. A., 
Levomatic,”’ 


1828 S Cicero, Tl. 
Milwaukee, Wis 


Drip-Drop 


OIL-LESS BEARINGS. 
Bushings, Graphite; 
ngs, Non-Metallic. 


See Bearings & 
Bearings & Bush- 


i 
l 


OSCILLOGRAPHS. See 


Testers. 


Instruments, also 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric C¢ Schenectady, N. Y 

Trent C Harold E., 619 N. 54th, Philadelphia, Pa 


PACKING MATERIAL 


Kimberly-Clark Corp., 8&8 S. Michigan Ave., Chicago, 
Kimpak Crepe Wadding 

PAINT. See Finishes. 

PAPER AND CLOTH, Tracing 

Bruning ¢ Ir Chas., 100 Reade, New York, N. Y. 

PAPER, Insulating 
Fish Paper Press Board Fibre soard, Fuller 
Board, Slot Insulatior 

Brand & C¢ Wm., 276 Fourth Ave New York, N. Y 
Turb 

Brandywine Fibre Products Co 1402 Walnut, Wil 


mingtor Del. 


Continental-Diamond Fibre C« Newark, Del 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
tor De 
Electric (Cc Section Q-8194 Appliance and 
lise Dept Bridgeport, Conn 
n Manufacturers Corp., 565 W. Washington 
Cl Il} 
ulator ¢ Dept. 31, 200 Varick, New York, 
Nee Armatite Duro **Micoid.’’ 
National Vulcanize Fibre Ce Wilmington, Del., 
Campbellite C-F,”’ ‘‘Peerless.’’ 
Owens-Illinois Glass Co., Dept M; Industrial & 
Structural Prods. Lab., Newark, O 
Taylor Fibre ¢ Norristown, Pa 
West Virginia Pulp & Paper Co., Pulp Products 
Dept., 230 Park Ave., New York, N. Y. ‘‘Electrite,’’ 


Densite 
Wilmington Fibre Spec 


I ialty Ce. . 
‘*Fyberoid.’’ 


Wilmington, Del. 


PEGS, Armature 

Insulation Manufa 
sivd Chicago, I 

Mica Insulator C« 
eee 

National Vulcanized 


turers Corp 565 W. Washington 


Dept. 31, 200 Varick, New York, 


Fibre Co Wilmington, Del 
PENDANTS, Socket Chain 


jead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


PHENOL FIBRE. See Plastics. 


PHENOLIC COMPOUNDS. See 
PHOSPHOR BRONZE 


American Bra Co Waterbury, Conn 
Sunting Brass & Bronze Co., Toledo, O 
Driver-Harris Co Harrison, N. J 

Scovill Mfg. Ce 65 Mill, Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


Plastics. 


Eby, Inc., Hugh H., 2066 Hunting Park Ave., Phila 
lelphia, Pa 

General Electric Co., Schenectady, N 

G-M Laboratories, In Dept. G, 1731 Belmont Ave., 
Chicago, Ill 

Luxtrol Co., Inc., Dept. B., 54 W. 21st St., New York, 
ae 4 


Weston Elecl. Instrument 
Ave., Newark, N. J 





Corp 582 Frelinghuysen 
**Photronic.’’ 


PILOT LIGHTS. See Lights, 
PINIONS. See Gears & 


PINS, Cotter 


Pilot. 


Pinions. 


Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mict 

PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold 


Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y 

Bakelite Corp., 247 

Boonton Molding Co 

Brandywine Fibre 
mingtor Del 

Chicago Molded Products 


Chicago, I 


Park Ave., New York, N. Y 
soonton, N. J 

Products Co., 1402 Walnut, Wil- 

Corp., 


1024 Kolmar Ave., 














Consolidated Molded Products 
Lacanite,’’ ‘‘Arcolite.’’ 
Continental-Diamond Fibre Co., 
‘*Dilecto,’’ ‘‘Dilophane,’’ 
Formica Insulation Co., 

cinnati, O. 


Corp., Scranton, Pa. 
Newark, 
**Celoron.”’ 

4638 Spring Grove Ave., Cin 


Del. 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

General Electric Co., Section B-4, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite,’’ (‘‘Cetec’’ Cold Mold). 

Imperial Molded Prods. Corp., 2927 W. Harrison, 


Chicago, Ill 
Kuhn & Jacob Moulding & Tool Co., 
Trenton, N. . 
Kurz-Kasch, Inc., 
Macallen Co., 16 
Meissner Mfg. Co., 
Mica Insulator Co. 
N. Y¥. ‘‘Lamicoid.’’ 
National Vuleanized 
‘‘Phenolite.’’ 
Resinox Corp., 17 Battery PI., 
Richardson Co., Melrose Park 
rok.’’ 
Synthane Corp., Oaks, Pa 
Taylor Fibre Co., Norristown, Pa. 
Waterbury Button Co., Washington Ave., 
Conn 
Wilmington 
Ohmoid.”’ 


1204 Southard, 


Dayton, O 

Macallen, Boston, 
Plastics Div., Mt 
Dept. 31, 200 


Mass. 

Carmel, Til 
Varick, New York, 
Fibre Co., Wilmington, Del. 
New York, N. Y 
(Chicago), Tl. ‘‘Insu 


Waterbury, 


Fibre Specialty Co., Wilmington, Del., 


PLATES, Carbon Resistance 
Becker Brothers Carbon Co., 3450 S 
Cicero, Il 

National Carbon Co., Inc., 
Cleveland, O 
Superior Carbon 
Cleveland, O 
Trent Co., Harold E., 619 N 


52nd Ave., 


Carbon Sales Division, 


Products, Inc., 9115 George Ave., 


54th, 
PLATING GENERATORS 
Electric Specialty Co., 213 South, Stamford, Conn 


General Electric Co., Schenectady, N 
Kendrick & Davis Co., Lebanon, N. H 


Philadelphia, Pa 


PLATINUM. See 


PLATINUM 

Baker & Co., Inc 113 

Wilson Co., H A., 105 
“Wasco.” 


PLUG & CORD SETS 
selden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Diamond Braiding Mills, Chicago Heights, Ill 


General Cable Corp., 420 Lexington Ave., New York, 
a: 


General Electrie C« 
Merchandise Dept 
““Tell-tale Tap,’ 


Points, Contact. 


Astor, Newark, N. J. 
Chestnut, Newark, N. J 


Section Q-8194, Appliance and 
Bridgeport, Conn. ‘“‘Ge-Flex,”’ 
“‘Unicord.”’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 

PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept sridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 


PLUGS, Expansion 


Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac Mich 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 


Wis. 


PLUGS & JACKS, Radio 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
I 


PLUGS & SOCKETS, Multiple Contacts 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Il 


PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 


Molybdenum, *latinum, Silver, Tungsten, Special 
Alloys 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 


Wilson Co., H. A., 105 
““Wilco.”’ 


Chestnut, Newark, N. J. 


PORCELAIN 
Akron Porcelain Co., 
Colonial Insulator Co., 
Louthan Mfg. Co., East 
Star Porcelain Co., 41 
‘‘Nu-Blac,”’ 


Akron, O. 

Akron, 0. ‘‘Porcelex.’’ 
Liverpool, O. ‘‘Elemite.’’ 
Muirhead Ave., Trenton, N. J. 
‘“‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 


Stupakoff Laboratories, Inc., 6627 Hamilton Ave., 
Pittsburgh, Pa 

Universal Clay Products Co., 1540 E. First, San- 
dusky, 

POTENTIOMETERS. See Resistors, 


Radio Control. 

POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, 
Pa. ‘‘Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0. 
‘Triplex.’’ 

Trent Co., Harold E., 619 N. 


Philadelphia, 


54th, Philadelphia, Pa. 


PRE-FINISHED METALS. 
Pre-finished. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, O. 


PUSH BUTTON STATIONS. 
Switches, Remote Control. 


PYROXLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 


RECEPTACLES, 
Lamp. 


See Metals, 


See 


Lamp. See Sockets, 


ELECTRICAL MANUFACTURING 












..Give you definite assurance 
of uniformity and high quality 


An unusually wide and diversified range of steel products 
makes it possible to meet almost any requirement. Write for 


the Ryerson Stock List. Joseph T. Ryerson & Son, Inc. Plants at: 


an Las K-12 ML. f-T-E"E bs Chicago, Milwaykee, St. Louis, Cincinnati, Detroit, Cleveland, 
L L_} = | — ‘ H 


—__)}_ Ja Se } im Buffalo, Boston, Philadelphia, Jersey City. 


“ALL THAT THE NAME IMPLIES” Jmmediate Tas 


| TERMINAL PANELS NEW 


Terminals, such as these, supplied mounted on panels, to your blue print, or 


probably standard panels shown in our bulletins will fulfill your requirements. 
. Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 


purchasing our products. dale — EE 
Over 400 standard items of TERMINALS, TERMINAL PANELS For Coils : 
ELECTRICAL PLUGS AND SOCKETS AND - 
HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. Transformers 
FOR PRECISION SNAP ACTION BREAK **Paperite’’ is Aeme enameled 


1—Heater leads 1980 watts wp te 680 volis A.( wire covered with thin, tough, 


USE THE Also inductive loads, solenoids, and relays highly abrasion-resisting 


h.p. up to 460 volts A.C 

















2—Operates on .0002” to .0003” movement ana | Paper—so tightly wound as 
1% to 2 ounces pressure differential to increase the diameter of 
}—TU'sed in any position—vibration resistant . a e 
440 or more snaps per minute the wire only 3 mils or less as 
5—Underwriters’ Laboratories listing and Ontario 2, ¢ > 5 ile ; 
: ; it om parec f s -ot- 
& TYPE Z a i E r « approval Size 1 15/16 x =! ps d too mil with cot 
97/32" x 11/16”. ton. This means more cop- 


per in the same space with 
greater heat conduction, 
faster winding speed, and 


SWITCH 


The Type Z Switch is a super- 


sensitive snap action Micro Switch | 


operating on an initial pressure | inereased dielectric strength. 
of 8% ounces. Gives a clean, fast Write for test sample. 

break even on extremely slow 

operation. For thermostat, flame 


and fan control in Air Condi- | 

tioning: in metal housings fo a 
limit stops in Machine Tools; for 

thermostats in  Ineubators; for 





controls in Instruments; for stops 
in Business Machines; and hun 
dreds of other uses Write for | P R Oo D U C T S 
specifications & recommendations. 





COILS—MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 
ry rre ™~ T ‘ 
lhe Acme Wire Co., New Haven, Conn. 


BB Micro Switch (Geass CORPORATION 


| EAST SPRING STREET FREEPORT, ILL., U.S.A. 
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EY ELETS—Regular and Special 


WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





RECTIFIERS, Current 


American Transformer Co., 178 Emmet, Newark, N. J. 
B. L. Elec. Mfg. Co., St. Louis, Mo 

Electronic Laboratories, Inc., Indianapolis, Ind 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


REEL, Cord (Built in) 

Vacuum Cleaner Corp. of America, Cordomatic Div., 
Wissahickon Ave & Juanita, Philadelphia, Pa 
“‘Cordomatic.”’ 


REFRACTORY PORCELAIN. See Cera- 


mies: Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 

(See also Controls & Valves, Temperature; Thermo- 
stats.) 

Allen-Bradley Co., 1309 S. First. Milwaukee, Wis. 

Brown Instrument Co., Div. of Minneapolis-Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa *“Dunco.’ 

General Electric C« Schenectady, N. Y 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 


REGULATORS, Voltage 

American Transformer Co., 174 Emmet, Newark, N. J. 
““Transtat 

General Eleetric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Tl Autelco,”’ Strowger.”’ 

Brown Instrument Co., Div. of Minneapolis- Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 

Clare & Co., C. P., Lawrence & Lamon, Chicago, Il. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struther 138 N. Juniper, Philadelohia, 
Pa **‘Dunco 


Eagle Signal Corp Moline Til 
General Electri Ce Schenectady, N ¥ 
G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 


Chicago, Il 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill 
Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 
H-B Elec. Co., Inc 2531 N. Broad, Philadelphia, Pa. 
Kurman Elec. Co., 239 Lafayette, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 
Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen 











Ave., Newark, 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.”’ 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Ill 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Il. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 

Attenuators, Fixed Resistors, Rheostats, Potenti- 
ometers. 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, 
> 


International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, I 

Ohmite Mfg. Co 4843 W. Flournoy, Chicago, Ill. 

Shallcross Mfg. Co Collingdale, Pa 

Ward Leonard Elec Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y 

International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Ill 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
**Vitrohm.”’ 


RHEOSTATS, Radio. See Resistors, 
Radio Control. 
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RIVETS 

Blake & Johnson Co., Waterville, Conn 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 

Progressive Mfg. Co., Torrington, Conn 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill. 


R.P.M. COUNTERS. See Tachometers 


RUBBER, Hard & Soft Molded 
Castle Rubber Co., East Butler, Pa 


SCREW DRIVERS, Portable. See Tools, 
Portable 


SCREW DRIVING MACHINES. See 
Machines, Screw-Driving. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 

Blake & Johnson Cc Waterville, Conn. 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
Torx, WN. ¥. 

Linden & Co., Inc 891 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. ““Sems.”’ 


SCREWS, Machine 


American Screw Co Providence, R : 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Recessed Head 


American Screw Co., Providence, R. I. 


SCREWS, Set 
Blake & Johnson Co., Waterville, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 


SCREWS, Thumb 
Blake & Joh n Co., Waterville, Conn. 
Progressive } Co., Torrington, Conn. 






SEALS, Oil 
Felters Co., Inc., 201 South, Boston, Mass 
Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 


Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
cago, Ill 


SEATERS, Commutator Brush 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
NY 


New England Mica Co., Waltham, Mass. 


SHEARS, Metal Cutting. See Tools, Port- 
able. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, Iron 


American Rolling Mill Co., 1401 Curtis, Middletown, 
oO “‘Armco.”” 


SHEETS, Iron Enameling 

American Rolling Mill Co., 1401 Curtis, Middletown, 
oO “*‘Armco.’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 

American Rolling Mill Co., 1401 Curtis, Middletown, 
0 “‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
““Wilco.”’ 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, 
Varnished. 








SLOT INSULATION. See Paper, Insu- 
lating; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Electronic Tube 
Electronic Mechanics, Inc., 201 E. 12th, New York, 
i. es 


SOCKETS, Lamp 
General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SOLDER, Self-fluxing 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 
Ill. 


SOLDER, Silver 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y 
““Sil-Fos,’’ ‘‘Easy-Flo.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“Wilco.” 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 





General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 


SOLDERING IRONS. See Irons, Solder- 


ing. 
SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chi- 
eago, Tl. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
a 


General Electric Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Il 

Roebling’s Sons Co., John A., Trenton, N. J 


SPEED INDICATORS. See Tachometers; 


also Stroboscopes. 


SPEED REDUCERS 

Barber-Colman Co., Rockford, Ill 

Bodine Elec. Co., 2256 W. Ohio, Chicago, TI. 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Delco Products Div., General Motors Corp., Dayton, O. 

Diehl Mfg. Co., Elizabethport, N. J 

Dumore Co., Dept. 108-M, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Peerless Elec. Co., Warren, O 

Robbins & Myers, Inc., Springfield, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRING-MAKING MACHINERY. See 
Machinery, Spring-Making. 


SPRINGS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barns Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


STAMPINGS, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

se Emblem Co., Inc., Box No. 116R, Utica 
N zs 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

Goat Co., Inc., Fred., 322 Dean, Brooklyn, N. Y. 

Grammes & Sons, Inc., L. F., Dept. 393, Allentown, 


Pa. 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
Linden & Co., Inc., 891 Broad, Providence, R. I. 
ee Co., 17 Virginia Ave., Providence, 


Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Tl. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Tll. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 

Wis. 
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RESISTORS 


Hot or highly humid climatic conditions— 
salt air or any excess of moisture ... these 
are the chief enemies of resistors. Nine out 
of ten failures are due directly to such causes. 

That is why IRC resistance engineers have 
paid particular attention to the protective coat- 
ings of IRC Resistors. They know that even 
the best resistance unit is no better than its 
protection against these dangerous elements. 
As a result, the exclusive IRC molded insula- 
tion (Resistor types BT. BW and MW) and the 
Type C Cement Coating (heavy duty resistors) 
have an outstanding record of long, trouble- 
free performance even under the most adverse 
conditions of use. Judged by any test—even 
hot and cold salt water immersion—you will 


find they excel. 


INTERNATIONAL Waa rao 
RESISTANCE CO. rr 
405 N. Broad St., Phila., Pa. 
















































SAMPLES ¢o your specifica- 
tions. Write for catalog, stat- 
ing type of resistors required. 





MSGILL ; 


For individual control of lights, 
and fractional h. p. motors. Com- 
plete range, 3 to 10 amps. Of- 
and-on. 2-circuit. 3-way. Multiple 
and special circuits. All with uni- 
versal a Also special #*% 
switches. Used by G. E., Westing- 
house, Robbins & Myers, Emerson, 
Century, Diehl and others. 


WRITE FOR CATALOG 


MSGILL MANUFACTURING CO. 


300 Indiana Avenue, VALPARAISO, INDIANA 


METAL STAMPING SERVICE 
2 DRAWING La 


STAMPING 
Ly | FORMING 


Small Metal Parts 
in 
Mo 


a Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25% or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 


A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 


@_ Our job is to produce 
NTS tr) Mee ee oe Ta 
to meet the customers’ 
Treihate TM te Te ie 
We are doing just that, 
satisfactorily and econom- 
ically, for many exact- 
Cele ee eT aol 
inquiries; no obligation. 


AKRON PORCELAIN CO. 
Akron, Ohio 
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STAMPINGS, Small Non-metallle 


srandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, De 

Continental-Diamond Fibre Ce Newark, Del 

Formica Insulation Co 4638 Spring Grove Ave., Cin 


cinnati, O 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 
General Electric Co., Section B-4 Plasti Dept Pitt 
i, Mass 
Lincoln Fibre & Specialty Co., Newport, Del 
Quadriga Mfg. Co., 209 W. Grand Ave Chicago, I 
Richardson Co Melrose Park (Chicage I) 
Taylor Fibre Co., Norristown, Pa 
Wilmington Fibre Specialty C¢ Wilmingt« 
Wrough 
Wis 


yn, Del 
Washer Mfg. Co., 2200 S tay, Milwaukee, 





STARTERS, Motor. See Controllers, 
Motor. 


STEEL BARS & SHAPES 


American Steel & Wire Cx Rockefeller Bldg., Cleve 
land, O. (United States Stee Corp. Subsidiary 
Ryerson & Son, Inc., Jos. T Chicag¢ Ii] 


STEEL, Magnet 


Cinaudagraph Corp Magnet Alloy Div., Stamford 
Conn “‘Nipermag 
Simonds Saw & Steel Cx Lockport, N. Y. 


STEEL SHAFTING, Screw Stock 
American Steel & Wire C« Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary 

Ryerson & Son, Inc., Jos. T Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 

American Rolling Mill Ce 1401 Curtis, Middletowr 
0 ““Armco.”’ 

Carnegie-Illinois Steel Corp Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary 


Granite City Steel Cc Granite City, Il 
Republic Steel Corp Cleveland, O 
Ryerson & Son, Inc., J T., Chicago, Ill 


STEEL, Stainless 


American Rolling Mill C¢ 1401 Curtis, Middletow: 
O. (Strips, Sheets, Plates Armco.”’ 
American Steel & Wire Cx Rockefeller Bldg., Cleve 





land, O. (United States Steel Corp. Subsidiary 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary 
Driver Co., Wilbur B Ne m, WN. J 








Republic Steel Corp., Clev nd, O 
Ryerson & Son, In J T Chicago, Ill 
Simonds Saw & Steel (¢ Lockport, N. Y 


STEEL, Strip 





American Nickeloid Co., 12 Second, Peru, I!’ Pre 
finished) 

American Rolling Mill Co., 1401 Curtis, Middletowr 
Ohio “*Armco.”” 

American Steel & Wire (C Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary 
Barnes Co., Wallace, Div. of Associated Spring Corp 

Bristol, Conn (Cold Rolled Spring 
Cold Metal Process (Cc 2129 Wilson Ave., Youngs 


town, O. (Cold Rolled.) 
Granite City Steel Co., Granite City, Ill 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Tl 
Thomas Steel Co., Warren, O. (Bright Finist Zine 
Coated, Copper Coated.) Thomastrip.’’ 


STRAIN RELIEFS, Cord 

Eby, Inc., Hugh H., 2066 Hunting Park Ave., Phila 
delphia, Pa 

General Electric Co., Section Q-8194 Appliance and 
Merchandise Dept Bridgeport, Conr 

STRAPPING, Box 

Roebling’s Sons Co., John A., Trenton, N. J 


STRIPPERS, Wire 

Pyramid Products C<¢ 2224 S. State Chicago, Tl 

Smith Corp., F. A Rochester, N. Y 

Wire Stripper Co., 1727 Eastham Ave E. Cleveland, 
Ohio. 


STROBOSCOPES 
General Electric Co., Schenectady, N. ¥ 


SWITCHES, Fixture 

General Electric Appliance and Merchandise Dept 
Bridgeport, Conr 

McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind 


SWITCHES, Heater 

General Electric Co Section Q-8194 Appliance and 
Merchandise Dept Bridgeport, Conr 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First. Milwaukee, Wis 
General Elec. Co., Schenectady, N. Y 

Penn Elec. Switch C« Goshen, Ind 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Barber-Colman Co., Rockford, Tl 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 

General Elec Co Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conr 

Heineken Machinery Corp., 95 Liberty, New York, 
N. Y 


Micro Switch Corp 1 E. Spring, Freeport, Tl 
Penn Elec. Switch C« Goshen, Ind 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


SWITCHES, Mercury 

Almo Mfg. Co 481 Washington, Newark, N. J 

Brown Instrument Co Div. of Minneapolis-Honey 
well Regulator Co., 4466 Wayne Ave., Philadelphia, 
Pa 

General Electric Vapor Lamp Ce 887 Adams. Ho 
boken, N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper Hewitt.’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave Chicago, Tl 

Powrex Switch (C« 190 Willow. Waltham, Mass 

Ward Leonard Elec. Ce 34 South, Mt. Vernon, N. Y 
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SWITCHES, Radio 

Electronic Mechanics, Inc., 201 E. 12th, New York, 
nN. © 

_—* Ele Mfg. Cc 1627 W. Walnut, Chicago, 
11 

Ohmite Mfg. C 4843 W. Flournoy, Chicago, Ill 

Shallcross Mfg. Ce Collingdale Pa 


SWITCHES, _ Remote Control 





Push Buttor Toggle Lever or Treadle. 
Allen-Bradley Cx 1309 S. First, Milwaukee, Wis 
Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 
Dunr Ir Struthers, 138 N. Juniper, Philadelphia, 

Pa D 
General Electri Co., Dept 6A-201, Schenectady, 

ne 
Hart Mfg. ¢ Hartford, Conn. “‘Diamond H.’’ 


Heineken Machinery Corp 95 Liberty, New York, 


Micr Switch Corp 1 East Spring, Freeport Ill 
Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 


General Electr Co., Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 
Hart Mfg. ¢ Hartford, Conn. ‘‘Diamond H 


Heineken Machinery Corp., 95 Liberty, New York, 
X.Y > 1 Type 
Micro Switch Corp 1 East Spring, Freeport, Ill 





SWITCHES, Stepup 
Guardian Ele Mfg. Co., 
Ill 


1627 W. Walnut, Chicago, 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass 
Penn Ele Switch Co., Goshen, Ind 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Ele Co., Dept. 6-201, Schenectady, N. Y 


SYNTHETIC RESINS. See Plastics. 


TACHOMETERS 

Veeder- Root Ir Hartford, Conr 

Weston Ele Instrument Co., 582 Frelinghuysen Ave 
Newark, N. J 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-563, Newport, Ky 


TAPE, Cotton, Linen, Silk 
General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicag Ill 

Mica Insulator C Dept 31, 200 Varick, New York, 
a 

TAPE, Glass 

Owens-Illinois Glass Co Dept M., Industrial & 


Structural Prod Lat Newark, O. 


TAPE, Mica 

ond Fibre Co., Newark, Del 

Section Q-8194, Appliance and 

Bridgeport, Conn 

ufacturers Corp., 565 W. Washington 
I] 

Co Dept. 31, 200 Varick, New York, 







TAPE, Rubber and Friction 
Section Q-8194, Appliance and 
3€ Bridgeport, Conn 
Manufacturers Corp., 565 W. Washington 





ator Co., Dept. 31, 200 Varick, New York 





TAPE, Varnished Fabric 

Acme Wire (¢ New Haven, Conn 

Brand & (¢ Wm., 276 Fourth Ave., New York, 
N. Y. ‘Turbo 











General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicag ll 

Mica Insulator C« Dept. 31, 200 Varick, New York, 


N. ¥. “Empire 


TAPPING MACHINES. See Machines, 
Tapping. 


TERMINALS, Plain & Locking 
S iakeproof Lock Washer C<« 2533 N. Keeler Ave., 
Chicago, I 


TERMINALS & CONNECTORS 

American Brass C« Waterbury Brass Goods Branch, 
Waterbury Conr 

Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago, 
Ill 

Jones, Howard B., 2300 Wabansia Ave., Chicago, II. 
(Termina ind Terminal Plates 

Krueger & Hudery 3rd & Vine, Cincinnati, O 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
ae 

Sherman Mfg. C Battle Creek, Mich. 

Thompson-Bremer & C¢ 1642 W. Hubbard, Chicago, 
aT 

Waterbury Button Co., Washington Ave., Waterbury, 
Conr 





TESTERS, Coil 
) nts 


See l Instrum¢ 


Weston Ele trument Corp., 582 Frelinghuysen 
Ave Newark, N. J 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End 
Ave., New York, N. Y 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley ¢ 1309 S. First, Milwaukee, Wis 
Zarber-Colman Co Rockford, Ill 

sridgeport Thermostat Co Inc., Bridgeport, Conn 

Dunn, Ir Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco 














Fenwal Incorporated, Ashland, Mass 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 
‘‘Pyrotherm,’’ ‘‘Sensatherm,’’ ‘*Vasaflame.’’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Ill 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept 6A-201, Schenectady, 
Waa: ae 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TIN PLATE 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 


TOOLS AND JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


TOOLS, Portable 
Stanley Elec. Tool Div., The Stanley Works, 132 Eim, 
New Britain, Conn. 


TRANSFORMER CORES. See Cores, 
Transformer. 


TRANSFORMERS 


For built-in applications to electrically operated 
machines, appliances and equipment 

American Transformer Co., 174 Emmet, Newark, N. J 
Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chi 
cago, Ill 

General Electric Co., Ft. Wayne, Ind 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2033 W Charleston, 
Chicago, Il. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co. Waterbury, Conn 

Ilsco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cel- 
lulak.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th. Wilming- 
ton, Del. 

General Electric Co., Section B-4, Plastics Dept., 
Pittsfield, Mass ‘*Textolite.’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N # 

ational Vulcanized Fibre Co., Wilmington, Del 
‘*Phenolite.”” 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del., 
“‘Ohmoid.’’ 


TUBING, Monel & Nickel 
International Nickel Co., 67 Wall, New York, N. Y 





N 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Lincoln Fibre & Specialty Co., Newport, Del 
National Vulcanized Fibre Co., Wilmington, Del. 
‘‘Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
‘‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, 
i. ae ee 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Varnished Glass 
Owens-Illinois Glass Co., Dept M. Industrial & 
Structural Prods. Lab., Newark, O. 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J., ‘‘Kulgrid.’’ 


UNITS AND ELEMENTS, Resistance 
Heating 

General Electric Co, Dept. 6A-201, Schenectady, N. Y¥ 

— Elec. Co., 1925 Madison Ave., Indianapolis, 
nd 

Rockbestos Products Corp., 733 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
Mo 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh. Pa. ‘‘Chromalox.’’ 
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@ The Belmont Plaza because of its con- 
venient location is hotel headquarters for 
Wil- leading engineers. You'll always meet some- *& 
a tearis BEAD CHAIN" 
ming- 
A at. _ Just a few blocks from Grand Central a bie ca er saite eomaaeaail 
Terminal and across the street from Grand SS FOCOGMNCC. IOC ay awe 
Del. Central Palace, at the Belmont Plaza you're uses, but BEAD CHAIN* undoubt- 
right in the center of things. edly has many more applications 
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CHAIN*—and 25 years experi- 
ence in adapting it to practical, 
economical use with many prod- 
ucts. Communication is invited 
with our engineering staff. 


800 spacious well appointed rooms, each 
al & with both tub and shower, radio and full 
length mirror from $3.00. 
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Pitts- | | *Reg. U.S. Pat.of. 16 MT. GROVE ST., BRIDGEPORT, CONN. 
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VACUUM SWITCHES. See Switches, 
Vacuum. 
VARNISH, Insulating 


Acme Wire Co., New Haven, Conn 
Dolph Co., John C., 168 Emmett, Newark, N. J 


“‘Chinalak,”’ ‘‘Electric Lacquer ‘“*Synthite.”’ 
General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp 565 W. Washington 


Blvd., Chicago, Ill 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘“‘Linolac.’’ 


VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 


Felters Co., Inc., 201 South, Boston, Mass 

Western Felt Works, 4029-4115 Ogden Ave., Chi- 
cago ll 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 

WASHERS, Lock and Sorng. 

American Nut & Bolt Fastener Co *ittsburgh, Pa 
Barnes Co., Wallace, Div. of Associate: ; Spring Corp., 


Bristol, Conn. 

Beall Tool Co., East Alton, Il 

Butcher & Hart Mfg. Co Toledo, O 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M. D., 690 Central Ave., Von- 
tiac, Mich 

National Lock Washer Co., Newark, N. J., and Mil 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa 

Positive Lock Washer Co., Newark, N. J 


Shakeproof Lock Washer Co., 2533 N Keeler Ave., 
Chicago, Ill. 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago 
Ill 

Washburn Co., Worcester, Mass 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


WASHERS, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill 

Scovill Mfg. Co., 65 Mill, Waterbury, Conr 

Wrought Washer Mfg. Co., 2200 S say, Milwaukee, 
Wis 


WASHERS,Non- Metallic. See Fibre, Vul- 


canized; also Plastic; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce- 

ment 

Dolph Co., John C., 168 Emmett, Newark, N. J 

General Electric Co., Section Q-8194. Appliance and 
Merchandise Dept., Bridgeport, Conn 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. 





“KNOBS!” 


Smartly designed brass focal plane shutter speed 
knobs. Completed on the automatic except for tap- 
ping and marking. A clean-cut, well-finished job for 
and indicative of 
many other parts and accessories which ‘‘Peck Serv- 
ice’ has produced, speedily and economically, for 
high grade instruments, appliances and special de- | 


an outstanding modern camera, 


General Electric Co., Schenectady, N. Y 























































































WELDING EQUIPMENT a a Cable Corp, 420 Lexington Ave., New York, 
General Electric Co., Section Y-8195, Appliance and 


WHEELS, Blower and Fan Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes- 
’ ton.’’ 
Barber-Colman Co., Rockford, Ill. _ General Electric Co., Dept. 6-201, Schenectady, N. Y. 
Diehl Mrg. Co., Elizabethport, N. J. Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Janette Mfg. Co., 556 W. Monroe, Chicago, IIl. Mass. 
tobbins & Myers, Inc., Springfield, O. Rockbestos Products Corp., 733 Nicoll, New Haven, 
Torrington Mfg. Co., Torrington, Conn. Conn. ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
Vv. Gc” 
WINDING MACHINES, Coil Roebling’s Sons Co., John A., Trenton, NN. J. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. Rome Cable Corp., 330 Ridge, Rome, N. Y. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill WIRE, Magnet i 
Potter & Rayfield, Inc., Hemphill Ave., Atlanta, Ga. Acme Wire Co., New Haven, Conn. s Enamelite, 
“Browning.” “*‘Cottonite,’’ ‘‘Silkenite,”’ ‘‘Paperite,’’ Celenite,”’ 
Universal Winding Co., P. O. Box 1605, Providence, *“Heatex.’” , 
I I. ‘‘Leeso *  **Duo-Matic.”’ American Enameled Magnet Wire Co., Port Huron, 
g. : Leesona, Du oour ” 
Mich. Vega-Chromoxide. 
WIRE, Bare saa etait ks Anand, 0. (United States Steel Corp. Subsidiary.) 
— of America, 2179 Gulf Bldg., Pitts- Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Bn a 5 , ss “‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 
— Enameled Magnet Wire Co., Port Huron, General Cable Corp., 420 Lexington Ave., New York. 
a ° N Y 


American Steel & Wire Co., Rockefeller Bldg., Cleve- General Elec. Co., Section Y¥-8195, Appliance and 


land, O. (United States Steel Corp. Subsidiary.) » ~ nee . “Del . 
Belden Mic. Co., 4633 W. Van Buren, Chicago, Il —— Dept., Bridgeport, Conn. Deltabes 
General Cable Corp., 420 Lexington Ave., New York, General Electric Co., Schenectady, N 

N.Y. A Rockbestos Products Corp., 733 Nicoll, New Haven, 
nn s Sons Co., John A., Trenton, N. J. Conn. ‘‘Rockbestos All-Asbestos.’’ 

Rome Cable Corp., 330 Ridge, Rome, N. Y. Roebling’s Sons Co., John A., Trenton, N. J. 
Seovill Mfg. Co., 65 Mill. Waterbury, Conn. Rome Cable Corp., 330 Ridge. Rome, N. Y. 

Winsted Division, Hudson Wire Co., Winsted, Conn, 
WIRE, Copper Clad 


Callite Products Division, Eisler Elec. Corp., 547 WIRE-MAKING MACHINERY. See Ma- = 
39th, Union City, N. J. chinery, Wire-Making. 
WIRE, Copperweld WIRE, Resistance 
Callite Products Division, Eisler Elec. Corp., 547 American Brass Co., Waterbury, Conn. 
39th, Union City, N. J Boston Insulated Wire & Cable Co., Dorchester Mass, 
General Cable Corp, 420 Lexington Ave., New York, Driver Co., Wilbur B., Newark, 'N. J , Tophet,” 
N. WY. ‘“‘Cupron,”’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘“‘Cobanic,”’ “*Radio- 
carb,’’ ‘‘Radioalloy.’’ 
Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘*Ad- 
WIRE FORMS vance,’’ “‘Hytemco,"’ “‘Nilvar,’’ ““Magno,”’ ‘‘Comet,”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- ‘“Gridnic,’” ‘Radioohm,’" ‘‘Ohmax,’’ ‘‘Midohm,’’ 
land, O. (United States Steel Corp. Subsidiary.) ‘Lohm,”’ ‘‘Lucero 
Barnes Co., Wallace, Div. of Associated Spring Corp., Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Bristol, Conn Mass. 
Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. Hoskins Mfg. Co., Detroit, Mich. “‘Chromel,’’ 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- *‘Copel,”’ ‘‘Chromel-Alumel.”’ 
tiac, Mich Jelliff Mfg. Corp., C. O., Southport, Conn. ‘‘Kanthal.’’ 
Hunter Pressed Steel Co., Lansdale, Pa 
Roebling’s Sons Co John A Trenton, N. J WIRE, Round Edge Fiat 
Raymond Mfg. Co., Div. of Associated Spring Corp., American Nickeloid Ce., 12 Second, Peru, Ill. (Pre- 
Corry, Pa. finished Metals.) 
WIRE, Insulated WIRE. .velding _ rere 
(See also Cable, Heavy Duty: Cord, Flexible.) General Electric Co., Schenectady, N. Y. 
American Enameled Magnet Wire Co., Port Huron, 
Mich. ZINC 
American Steel & Wire Co., Rockefeller Bldg., Cleve- Sheet, Rod, Tube, Wire, Anodes. 
land, O. (United States Steel Corp. Subsidiary.) American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. finished. ) 
Colo-Rubber,’’ ‘‘Nitro.’’ New Jersey Zinc Co., 160 Front, New Yark, N. Y. 
Boston Insulated Wire & Cable Co., Dorchester, Mass ‘‘Horse Head.’’ 
Diamond Braiding Mills, Chicago Heights, II. Platt Bros. & Co., Wa‘erbury, Conn. (Fuse Metal.) 
(KS TN ONT eT — 





SPECIAL WASHERS 
and STAMPINGS 


Send or Phone for Illustrated Catalog 


THE QUADRIGA MFG. CO. 
209 West Grand Avenue, Chicago, Illinois 






vices. But whether your product is in this classifica- Square % Rectangular 
tion or just an article for popular sale, it will pay you to io. Bobbin Assembly 


SEND FOR THE PECK CATALOG © fh) EBs o soint Wpped cor 


@ Bakelite or Fish Paper Ends 


—a book of much value to designers, engineers and A ig @ Sturdy 
purchasing agents. No charge, but please make re- ee @ Inexpensive 


quest on your letter head. 





Send for Samples 


PECK SPRINGS PRECISION PAPER TUBE CO. 


AND SCREW MACHINE PARTS | 2033 W. CHARLESTON ST. « CHICAGO, ILL. 


The Peck Spring Co. 12 Grove Ave. 
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Mfrs. Square & Rectangular Tubes 





Plainville, Conn. 
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HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


“sein go ara Samples for 
ugged an i 
withstands / INSULATION came a0 
gg | =a Mage mates fur- 
ae dears \ ees nished upon 


Size. Any etna: j von 


THE LOUTHAN MANUFACTURING CO. 


Ceramic Specialists Since 1901 
EAST LIVERPOOL, OHIO, U. S. A. 


Double Cup Washer 
Lugs 1015 Series 


(: 
(OQ 


K & H SOLDERLESS TERMINAL LUGS 


AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. CINCINNATI, OHIO 
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Ls the 
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HOTEL PHILADELPHIAN 


Highly recommended 
by experienced travelers the world 
over for its warm hospitality; its excel- 
lent cuisine served in comfortably Air- 
Conditioned Restaurants; its convenient 
location to the business section; 
and its unlimited parking facilities. 


600 ROOMS with bath from $2.75 up 


DANIEL CRAWFORD, JR. 
MANAGER 


99™ ann CHESTNUT STREETS 
PHILADELPHIA, PA. 
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=. ;COIL SPRINGS 
ASHERS 

Yes, and in any material, too. 
Here are only a few of the thou- 
sands of different small stamp- 
ings, wire shapes, washers, and 
springs Hubbard has manufac- 
tured for endiess purposes—each 
doing a definite job well. 


Hubbard facilities, modern 
plant and years of experience can 
work out and make the part you 


seaman EXPANSION PLUGS 


™. O. HUBBARD. Pres P.M. HUBBARD J. A. HUBBARD. Secv. 


ye Pa ley eae etitemGerer ting 


690 CENTRAL AVE., PONTIAC, MICH. 





SMALL MOTORS? 


No. 90. — No. 90 L. 





For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 


Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 14” Tool Steel. Outside dia. is 28%” 
Mounting from Die Cast End. 


We welcome the opportunity of 
quoting on Special Requirements. 





KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 
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WARD 
LEONARD 
RESISTORS g 


Because the manufacturer using them finds their 
| absolute dependability imparts an equal depend- 
| ability to his product. The 
| range is complete in physical 
, sizes, watt ratings, terminals, 
mountings and_ enclosures. 
Thus he never has to sacrifice 
speed of production, nor com- 
promise in product design. He 
| finds what he wants in the 
| Ward Leonard Line. 















‘ 



















Send for these Bulletins giving full 
engineering data. 

Bulletin #11 Tells about Vitrohm 
Wire Wound Resistors; gives sizes 
and watt ratings. 

Bulletin 19 Describes Ward Leon- 
ard Ribflex Resistors for unusual 
heavy duty. 

Bulletin #22 Is on the subject of 
Non-Inductive and Non-Capacitive 
Resistors. 

Bulletin #25 Is a treatise of stand- 
ard and special mountings and 
enclosures. 


WARD LEONARD 


RELAYS e RESISTORS e RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 

















Please send me Bulletins Nos 
Vame 
Firm 
(ddress 
City 








State 
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WILMINGTON VULCANIZED 
FIBRE usually is easier to fabri- 
cate .. . therefore costs you less. 
Yet, it has all the advantages of 
most other materials . . . is a per- 
fect insulator against current, heat, 
shock, noise and vibration . . . is 
tough and strong, improves with 
age . . . is light in weight and 
attractive in appearance. Any 
small part requiring these proper- 
ties can be made from WIL- 
MINGTON FIBRE. 


y~N 


Do you want to know 
the EXACT AMOUNT? 
ANe Sen ss Gortane Sate Se Mowetet of 


Well show jou era me how a on4 HOW 
a 
se AND eRe ae 
2 ee d Mic te teak oe 

Cabuy incasiguiion of Wieidates Vot- 


conized Fibre . . . the coupon iw is for 
your convenience. 















WILMINGTON FIBRE SPECIALTY COMPANY 
Wilmington, Delaware 





[| WITHOUT OBLIGATION, send me complete information about 
the properties, uses and fabrication of Wilmington Vulcanized Fibre. 


[| Give me detailed information about Wilmington Fibre in the proper 
grade for the following part (or use): 


NAME TITLE 
COMPANY 


ADDRESS 


| | Gas EXTRA 
gd) eee 





71 YOUR ENAMEL 
OVEN CAPACITY 


witH ROXAPRENE 


SPEED SYNTHETICS 


Your present ovens can handle as much as 50% more pro- 
duction—with no additional heating units—if you switch to 
ROXAPRENE, the Speed Synthetic finish. » » High gloss, 
full bodied ROXAPRENE enamels bake hard in 30 minutes at 
only 250°F. Other synthetics of comparable durability take 
almost twice as long at the same temperature. » » AND if 
you are limited to steam ovens, which need hours to dry 
ordinary synthetics, try ROXAPRENE-the thermometer below 
tells the story. 

If you are interested in —Savings in production time 
—Savings in oven heating costs 
—Increased production with your 
s present equipment without sacri- 
ficing durability, send for the Story of ROXAPRENE today. 


FAST LOW BAKE... 30 MINUTES 
ROXAPRENE bakes in half the time 
required by ordinary synthetic 
enamels. Does not require special 
high heat ovens. It has no critical 
temperature below which the 
finish remains soft. 


SHORT FORCE DRY .. . 1 HOUR 
Steam ovens can furnish all the 
heat required to convert ROXA- 
PRENE to a hard mar-resistant film 
in just about an hour's time. 


AIR DRY...DUST FREE IN I5 MINUTES 
ROXAPRENE sets up so quickly at 
room temperature that men can 
work on and around freshly 
painted products in record time 
without damaging the finish. 


ROXALIN FLEXIBLE LACQUER COMPANY, Inc. 
Box 5812 Elizabeth, N. J. 


ROXALINGZc:4Z4FINISHES 


A WORD 


For the Monthl ly 


INFORMATIVE FEATURES 
for Alert Product Builders 


Painstaking research, persistent checking of 
voluminous data files and records and contact of 
the field by ELECTRICAL MANUFACTURING, 
enables us to offer product designers, engineers, 
and executives exclusive information available 
nowhere else, complete and up-to-date. 


CLASSIFIED INDEX OF MATERIALS, 
PARTS AND EQUIPMENT 


In this featured section which threads through 
several pages of each issue of ELECTRICAL 
MANUFACTURING, we detail sources of supply 
of hundreds of different materials, parts, etc., 
which are fabricated into the finished product. 
Corrected monthly, it is most complete and repre- 
sentative. It is there for your convenient refer- 
ence. Always consult it. 


NEW PRINTED MATTER, CATALOGS, 
PUBLICATIONS 


A special section featuring new printed matter on 
electrical and mechanical parts, materials, equip- 
ment and finishes. A good feature to follow to 
keep informed. 


NEW ELECTRICAL AND MECHANICAL 
PARTS, MATERIALS, EQUIPMENT. ...... Page 52 


A monthly pictorial review of all the new parts, 
materials, equipment and finishes that enter into 
product making. A necessary feature for you to 
read monthly if you are to be up-to-date. Some of 
these new developments might decisively effect 
newly projected product designs. 


DESIGNS 


What’s going on among your competitors and 
manufacturers generally in product development? 
Keep informed. See the monthly parade of new 
product creations put there for your review. It 
will prove very helpful, offering inspiration and 
ideas. 


MOTOR SPECIFICATIONS TABLE Page 66 


You will find on these pages a monthly maintained 
guide with data pertaining to designed-in power 
applications. Mechanical and electrical character- 
istics of available power units offered by ELEC- 
TRICAL MANUFACTURERS advertisers. 


ELECTRICAL 
MANUFACTURING | 


THE GAGE PUBLISHING COMPANY 


232 Madison Avenue, New York, N. Y. 


ELECTRICAL MANUFACTURING 








ar en type or any 


Ty Muh Cm CL Loe “le ' 
... Standard, special ; - oar 
or gearhead. 
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MASTER ELECTRIC COMPANY, DAYTON, OHIO 





DOES WHAT YOU PAY FOR SCREWS 


Buy Assembly Troubles orFastening Economies? 
’ What you pay for American 


Sr) PLUS Screws with the patented 





vite Cow el Head 


Tighter assembly — anes Seat) 
needed 


rome: ety raat) Reames ome tk 


‘ 7 
slip from recess — time saved 


Easy driving keeps operators fresh 
and strong — releases hands for 
other work 


a, © te pilot holes needed, no burrs 
‘Cle Pree art,eomctece 


ot es NieeleeleCoicemite Re aa Te 





THE REAL COST OF AMERICAN PLUS 


SCREWS IS INITIAL COST MINUS HUGE 
SAVINGS IN PRODUCTION AND QUALITY 










: ccd ites 
vain ae 


GENUINE PHILLIPS RECESSED HEAD USERS SAY — 


It saves more money than 


The angles of the tapered recess were carefully with a heard is the only screw 
worked out by American Screw Company engineers purty Pestle OF tests, ee 
to utilize the driver’s maximum turning power. trouble seems fOr 2 permedeae 
American PLUS Screws are cold forged to toler- am (more. slotted head 
ances of plus or minus .001”. The screw clings to pro ait, cost department 
the driver — the driver can’t slip out of the recess. thing because of the saving fa 


the factory,” 
Copyrighted 1938 pb: 


S c A E W AMERICAN SCREW COMPANY, Providence, R. I. 
S 0 Send special bulletin on industry. 


(1) Piease send sample kit of American PLUS Screws 


and driver. $1.00 to cover cost of packaging and postage 
recessed head is enclosed. 
DEM GINO. 0-05 nisi vckicesansccssncesdenscesesshemggibetiaiiaiiisia dabei (+ youneeibamegs 
: 
| COMB ATS «5 05d. secu anecessnticorcncsbile pelea teatint sasaiaehisejutonniahayy 
AMERICAN SCREW COMPANY, PROVIDENCE, R. I. BAGO i i sithicisuieeiintinseicienstigpalonninnnschiihan tied 
Chicags efice end seurchouss: 21 W. Rendoleh St Detroit office: 1010 Stephenson Bidg. Disha Deta COE isis isn <b chaste sn avenniagpetiinn ses oon sanndes ae eg oeera 
Pacific Coast Representative: Osgood & Howe Los Angeles, Seattle, San Franciscc > s 

Reading Screw Company, Norristown, Pa division of American Scr Co.) Complete stock of American PLUS Screws and Drivers 
- ne . . ae are now in the hands of distributors everywhere, Ask 

U. S. Patents on Product and Methods No 46,343, 2,046,837, 2,046,839, 2,046,840 your distributors. 

2,082,085, 2,084,078, 2,084,079, 2,090,338. Other Domestic and Foreign Patents Allowed and Pending 




















Slotted Head and Phillips Recessed Head WOOD SCREWS MACHINE SCREWS SHEET METAL SCREWS STOVE BOLTS and a complete line of allied fastening devic 
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